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Attempts at Cloning the Rat Mesangial Cell Na+-Dependent and Na+-Independent
Cl--HCO3- Exchange Proteins Based Upon DNA Homology to the
Chloride-Bicarbonate Exchange Protein AE-1 (Band 3): Identification and
Sequence ofa Unique 1.7 kb Partial-Length cDNA Clone. Ahmed M.
Abou-Zamzam, Bruce A. Davis,b William C. Summers,a and Walter F. Boron.b
aDepartment ofTherapeutic Radiology, and bDepartment ofCellular and
Molecular Physiology, Yale University School ofMedicine, New Haven,
Connecticut
Intracellular pH (pHi) regulation plays an important role in the proliferative response to
growth factors of rat fibroblasts and mesangial cells. Recently, the mesangial cell was shown to
maintain its pHi through the function of two acid-extruding proteins and one acid-loading
protein. The acid-extruders are an amiloride-sensitive sodium-proton (Na+-H+) exchanger and
a stilbene derivative-sensitive sodium-dependent chloride-bicarbonate (Na+-dependent Cl1
HCO3-) ) exchanger. The acid-loader is a stilbene derivative-sensitive sodium-independent
chloride-bicarbonate (Na+-independent Cl--HCO3-) exchanger.
The two Cl--HCO3- exchange activities of mesangial cells bear a functional resemblance to
the members of the anion exchange (AE) gene family. Assuming homology on the DNA level,
we have attempted to clone the Na+-dependent and Na+-independent Cl--HCO3- exchange
activities of the rat mesangial cell. We have screened a mesangial cell cDNA library at
moderate stringencywith the BgIII fragment ofAE-1 (formerly band 3) and identified 22clones
sharing homology with AE-1.
The complete sequence of a 1,726 basepair (bp) partial-length cDNA clone containing a 753
bp open reading frame is presented, along with its predicted amino acid sequence. This cDNA
contains only small stretches of limited homology to members of the AE gene family and
represents a unique cDNA, unrelated to any previously identified genes. The partial-length
clone has a sequence consistent with a membrane-spanning protein, and current studies to
isolate a full-length cDNA are underway.
Hepatic Insulin Receptor Tyrosine KinaseActivity in Diabetes: Modulation by
Assorted Adenosine Triphosphatases/Phosphatases Which Co-Purify in Partially
Purified Preparations ofthe Insulin Receptor. Darrick J. Alaimo, Arthur I.
Salhanick, and John M. Amatruda. Endocrine-Metabolism Unit, Department of
Internal Medicine, University of Rochester School of Medicine and Dentistry,
Rochester, New York (Sponsored by Robert Sherwin. Department of
Internal Medicine, Yale University School ofMedicine, New Haven, Connecticut)
We evaluated the assay conditions for quantifying insulin receptor tyrosine kinase activation
by insulin toward poly Glu/Tyr(4:1) in hepatic plasma membrane and microsomal wheat-germ
agglutinin eluates, prepared from normal and streptozotocin diabetic rats.
Optimal insulin receptor tyrosine kinase conditions were found to include HEPES buffer, the
absence of cytosine triphosphate, and the presence of sodium orthovanadate (1 mM) and
para-nitrophenylphosphate (10 mM). Using Lineweaver-Burke analysis, the maximum insulin
receptor tyrosine kinase activity was demonstrated to be reduced by 43 percent (6.37 and 3.64
pmol 32p incorporated/fmol insulin binding for control and diabetic preparations, respectively)
in plasma membranes and by 42 percent (6.80 and 3.97 pmol 32p incorporated/fmol insulin
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binding for control and diabetic groups, respectively) in microsomes from diabetic rats.
Quantitation of 32P-orthophosphate generation during incubations with [-y32P]ATP revealed
the presence of ATPase/phosphatase activity that co-purified with insulin receptors from
wheat-germ agglutinin columns. This activity was present in preparations from plasma mem-
branes (PMs) and microsomes and had a vanadate-insensitive component in PM insulin
receptor preparations. The decreased tyrosine kinase activity found in preparations from
diabetic rats cannot be explained by this ATPase/phosphatase activity, which was found to be
lower (35-48 percent) in diabetic preparations.
The results provide the first evidence that the insulin resistance of non-ketotic diabetes
mellitus is associated with a reduction in hepatic plasma membrane insulin receptor tyrosine
kinase and describe the presence of a co-purifying ATPase/phosphatase activity. The mecha-
nisms underlying the decrease in insulin receptor kinase in diabetes and the possible physio-
logic role for this co-purifying ATPase/phosphatase activity require further investigation.
Laser and Ultrasound Doppler Measurement ofCerebral and Peripheral Blood
FlowVelocity in Patients with Catamenial Migraine. Karen J. Antell, Phillip M.
Sarrel, Pierre B. Fayad, and Lawrence M. Brass. Departments of Obstetrics and
Gynecology, and Neurology, Yale University School of Medicine; New Haven,
Connecticut
Catamenial migraines have been associated with estradiol-171 (E2) withdrawal at the onset
of menses. The mechanism ofmigraine induction is likelyvia E2 effects on cerebral vasculature.
E2 is a known vasodilator, and its withdrawal leads to decreased blood flow and increased
vasomotor instability. Middle cerebral artery (MCA) flowvelocity, measured with transcranial
Doppler (TCD), has been shown to correlate with serum E2 in women. We used TCD to
measure MCA flow velocity in six asymptomatic women with catamenial migraines, yielding
systolic and diastolic velocities (V, and Vd) and a pulsatility index (P1) of flow variability.
Peripheral blood flowvelocity in the fingertip was also measured, using laser Doppler flowmetry
(LDF). From the latter, mean baseline flow velocity and variability index (VI) of baseline
stability were calculated. After occlusion and release of forearm flow, the ratio of maximal
hyperemic to baseline flow (MBR) and area under the curve (AUC) of total hyperemia were
determined. Finally, serum E2 and progesterone (P) levels were measured.
There was a linear correlation between MCA V, and peripheral baseline velocity, when
compared with serum E2 levels. Both of these measures demonstrated an inverse relationship
with MBR for E2 values. V, and MBR showed a trend for an inverse linear correlation
(r = 0.787;p = 0.063).
The correlation of measures of peripheral and cerebral blood flow velocity with each other
forequivalent E2 levels supports our hypothesis that these measures are sensitive for changes in
systemic vasomotor tone in patients with catamenial migraine. Continuing studies, during both
asymptomatic periods and migraine attacks, are needed the better to explore the relationship
between E2 and LDF measures ofvasomotor tone.
Exercise-Induced Changes in End-Diastolic Volume and Pulmonary Blood Volume
in Hypertensive Patients. Jonathan L. Barash and Forrester A. Lee. Section of
Cardiology, Department of Internal Medicine, Yale University School of Medicine,
New Haven, Connecticut
Changes in left ventricular end-diastolic volume and pulmonary blood volume in hyperten-
sive subjects during upright exercise were examined. A radionuclide angiographic method was
developed and evaluated for the concurrent assessment of cardiac function indices and
pulmonary blood volume. The method was then used to study seven chronic hypertensive
patients at rest and during submaximal upright bicycle exercise.
All subjects had exertional symptoms ofcongestive heart failure. Ejection fraction increased
significantly with exercise (57.0 + 4 percent to 63.4 + 6.0 percent; p < .05), indicating appar-
ent normal systolic function; however, with exercise, relative end-diastolic volume (25 + 4 to
31 + 4;p < .05) and relative pulmonary blood volume (113 + 18 to 153 + 25;p < .05) also
increased significantly.
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These findings suggest that congestive symptoms in hypertensive patients with preserved
systolic function may reflect an exercise-induced increase in pulmonary blood volume due to
abnormal ventricular compliance.
Depolarization-Induced Intranuclear Calcium Transients During Neurite
Regeneration of an Adult Mammalian Neuron. Barry D. Birch, Douglas L. Eng,
and Jeffery D. Kocsis. Department ofNeurology, Yale University School of
Medicine, New Haven, Connecticut; Neuroscience Research Center, Department
ofVeterans Affairs, West Haven, Connecticut
Depolarization-induced increases in cytoplasmic and intranuclear Ca2+ were visualized in
cultured adult mammalian dorsal root ganglion (DRG) neurons during different stages of
neurite extension, using confocal laser scanning microscopy and the long-wavelength Ca2+
indicator dye, fluo-3AM. In neurons beginning to extend neurites, depolarization led to rapid
and pronounced increases in nuclear and nucleolar Ca2+ levels, approximately threefold
greater than corresponding increases in the cytoplasm. These Ca2+ elevations are dependent on
level of depolarization and transmembrane Ca2+ flux, as shown by their reduction with
cadmium and nimodipine or by removing Ca2+ from the perfusate. Direct release ofCa2+ from
intracellular stores with 20 mM caffeine solutions was successful in neurons with developed
neuritic arbors, but not in aneuritic neurons early in culture. After neurite extension, the
nuclear Ca2+ signals were attenuated and never exceeded cytoplasmic levels.
These results indicate that activity-dependent modulation of intranuclear Ca2+ levels is
dependent upon transmembrane Ca2+ flux and is greater in DRG neurons during neurite
extension. Given the importance of Ca2+ in gene expression, the results may be relevant to
Ca2+-dependent nuclear events responsible for axonal regeneration.
Differential Regulation of5-HT2 Receptor mRNA and Ligand Binding by
Antidepressant Treatments in Rat Frontal Cortex. Marcus 0. Butler and Ronald
S. Duman. Division of Molecular Psychiatry, Department ofPsychiatry, Yale
University School of Medicine, New Haven, Connecticut
Clinical and basic research studies have implicated the serotonin (5-HT) neurotransmitter
receptor system in the etiology and treatment of affective illness. Previous studies have
demonstrated that chronic antidepressant treatments regulate the density of 5-HT2 ligand
binding sites in rat forebrain; however, while most classes of antidepressant treatments were
found to decrease levels of binding, chronic electroconvulsive shock (ECS) was found to
increase levels of 5-HT2 binding sites. In an attempt to address this apparent discrepancy and
the better to understand the molecular mechanisms underlying antidepressant regulation of
5-HT2 receptors, we have studied the influence ofmianserin, fluoxetine, imipramine, tranylcypro-
mine, and ECS treatments on the expression of5-HT2 receptor mRNA.
Levels of 5-HT2 mRNA were determined by Northern blot and by the more quantitative
method of solution hybridization/RNase protection analysis. The validity of these assays was
supported by demonstrating the expected regional distribution of 5-HT2 mRNA in brain. This
study also confirmed the regulation of5-HT2 ligand binding by antidepressant treatments. ECS
was found to increase both 5-HT2 ligand binding and mRNA levels, suggesting that increased
expression of5-HT2 mRNA may underlie the change in ligand binding. In addition, fluoxetine
and mianserin were found to increase 5-HT2 mRNA levels; however, these treatments either
decreased or had no effect on levels ofligand binding. These findings, togetherwith results from
imipramine and tranylcypromine treatments, demonstrate that no treatment, except ECS,
regulated both 5-HT2 ligand binding and mRNA in a parallel fashion.
These results provide the first in vivo demonstration of regulation of5-HT2 receptor mRNA
by antidepressant treatments. Clearly, the relationship between 5-HT2 mRNA and ligand
binding is complex. The influence of antidepressant treatments on levels of5-HT2 mRNA may
occur through regulation of gene transcription or could reflect a change in the stability or
turnover of message for this receptor. Future studieswill be needed to identify the intracellular
mechanisms (i.e., second messengers, protein phosphorylation, and transcription factors)
which mediate antidepressant regulation of neurotransmitter receptor gene expression.
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Molecular Mechanisms ofLithium Action: Chronic Lithium Regulates the
Expression ofAdenylate Cyclase and Gi-Protein a-Subunit in Rat Cerebral Cortex.
Samuel F. Colin, Ronald S. Duman, and Eric J. Nestler. Department of
Psychiatry, Yale University School ofMedicine, New Haven, Connecticut
A possible role for adenylate cyclase and guanine nucleotide-binding proteins (G-proteins)
in contributing to the chronic actions of lithium on brain function was investigated in rat
cerebral cortex. Northern blotting and Western blotting techniques were utilized to measure
lithium-induced changes in mRNA and protein levels of specific adenylate cyclase and
G-protein subtypes.
It was found that chronic treatment of rats with lithium (with therapeutically relevant serum
levels of approximately 1 mM) increased levels of mRNA and protein for the calmodulin-
sensitive (type 1) and calmodulin-insensitive (type 2) forms ofadenylate cyclase and decreased
levels of mRNA and protein for the inhibitory G-protein subunits Gi,, and Gia2. Lithium
regulation of adenylate cyclase and Git was not seen in response to short-term lithium
treatment (with final serum levels ofapproximately 1 mM) or in response to chronic treatment
at a lower dose oflithium (with serum levels ofapproximately0.5 mM). Chronic lithium did not
alter levels of other G-protein subunits, including G0a, Gs, and Gp. In preliminary studies,
chronic lithium did not alter the expression of other signal transduction proteins, including
cAMP-dependent protein kinase subunits Ca andRIP, protein kinase C subtypes 11 and y, and
transcriptional regulatory proteins c-fos and spl.
The results suggest that upregulation of adenylate cyclase and downregulation of Gia could
represent part ofthe molecular mechanism bywhich lithium alters brain function and exerts its
clinical actions in the treatment ofaffective disorders.
In Vivo Anabolic Effect ofInsulin and Amino Acids on the Canine Heart. Douglas
M. Dahl, Eugene J. Barrett, and Lawrence H. Young. Section ofCardiology,
Department of Internal Medicine, Yale University School ofMedicine, New
Haven, Connecticut
Though studied extensively in vitro, the physiologic role of insulin in regulating protein
metabolism in the heart in vivo has not been determined. Using radioactively labeled phenylala-
nine as a tracer molecule, we measured rates of protein synthesis and degradation in fasted,
anesthetized dogs before and during a hyperinsulinemic (2 mU/kg/minute) euglycemic clamp,
during a clamp and infusion of an amino acid solution, or during infusion with saline alone. We
measured the uptake of radioactively labeled phenylalanine from plasma and the release of
unlabeled phenylalanine by cardiac muscle, using arterial and coronary sinus catheterization
during a continuous infusion ofradioactive L-[ring-2,6-3H] phenylalanine.
After both a 16-hour (n = 19) and a 36-hour fast (n = 10), the heart was in net negative
phenylalanine balance (-52 + 9nmol/minute,p < 0.001; and -38 + 9nmol/minute,p < 0.005,
respectively), and those animals fasted 36 hours had a lower rate of protein degradation
(81 ± 13 versus 121 ± 12 nmol/minute,p < 0.05). Phenylalanine balance and rates ofprotein
synthesis and degradation were unchanged in group 1 (n = 10, fasted 36 hours), which received
the hyperinsulinemic euglycemic clamp. In these animals, insulin produced a 30-40 percent
decline in plasma amino acid concentrations, including branched chain (p < 0.001) and
essential amino acids (p < 0.001). Group II (n = 11, fasted overnight) received amino acid
supplementation with the clamp. In these animals, myocardial phenylalanine balance changed
from negative (-40 ± 6 nmol/minute) to neutral (6 ± 7 nmol/minute,p < 0.05) because ofan
inhibition ofheart protein degradation (118 + 12 versus 60 + 7 nmol/minute,p < 0.001), with
no change in rates of protein synthesis. Group III animals (n = 8, fasted overnight) showed
negative net phenylalanine balance, which remained unchanged throughout the saline infusion.
Hyperinsulinemia, by inhibiting protein degradation, has a relative anabolic effect on the
heart. Hypoaminoacidemia blunts insulin's effect as an anabolic hormone.
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The Role ofthe Frontal Eye Fields in Smooth Pursuit and Saccadic Eye Movements
in the Monkey. Jodi S. Dashe, Martha G. MacAvoy, and Charles J. Bruce.
Section of Neurobiology, Yale University School of Medicine, New Haven,
Connecticut
The role of the frontal eye fields (FEF) in smooth pursuit and saccadic eye movements was
examined, focusing on cognitive components of these movements. A Macaca fascicularis
monkey was trained and tested on a variety of oculomotor tasks, its eye movements precisely
recorded, using a search-coil. The monkey then received an aspiration lesion of the right
hemisphere, targeting the anterior bank and fundus of the arcuate sulcus, a region identified
physiologically as the FEF. After a four-week period of data collection, a left FEF lesion was
made, followed by another testing period.
Immediately after the first FEF lesion, the monkey demonstrated marked deficits of
ipsilateral smooth pursuit, ipsilateral optokinetic nystagmus, and contralateral saccade genera-
tion. Within three weeks, the visually guided components of these eye movements substantially
recovered, although pursuit of targets moving across a patterned background and pursuit of
high-velocity targets remained deficient, relative to pre-operative performance. Striking chronic
deficits persisted in other aspects of tracking as well, including the predictive initiation of
ipsilateral pursuit, the predictive generation of saccades, and the suppression of inappropriate
saccades to a visual cue.
Following the second FEF lesion, there were severe, lasting deficits in virtually all aspects of
smooth pursuit and saccadic eye movements. Unfortunately, a simultaneous herniation of
cortical tissue occurred, in the approximate region of the first lesion, confounding the
interpretation of these deficits.
The rapid recovery of most visually guided components of eye movements after the first FEF
lesion indicates parallel processing by other neural pathways serving these behaviors. In
contrast, the chronic nature of the deficits in predictive smooth pursuit and saccade generation
suggests that the FEF tissue is most critical for cognitive components of eye movements and
may provide insight into frontal lobe theories of schizophrenia and the eye movement
abnormalities associated with this disease.
The United Company ofBarbers and Surgeons ofLondon, 1540-1745: Union and
Disintegration. Frederic W.-B. Deleyiannis. Wellcome Unit for the History of
Medicine, Cambridge University, Cambridge, England (Sponsored by Sherwin
Nuland. Department of Surgery, Yale University School of Medicine, New
Haven, Connecticut)
London medicine in the sixteenth century and into the eighteenth century was a finely graded
hierarchy of discrimination, rank, and function. Historians have consistently degraded the
surgeon as the lowest practitioner in the medical hierarchy, unable to improve his professional
standing until the arrival of the great surgeons of the eighteenth century. This degradation
originated largely from the characterization of the surgeon as an ignorant barber. Though they
were members of the same company, The United Company of Barbers and Surgeons of
London, from 1540 to 1745, the function and the education of the surgeons and the barbers
were distinctly different by the end of the seventeenth century.
The purpose of this dissertation is to characterize the surgeons' medical function and
educational status by determining the motives behind the surgeons' attempts, in 1684 and 1745,
to separate themselves from the barbers by becoming a distinct and separate company. The
proven scholarship of seventeenth-century surgeons such as Richard Wiseman and James
Yonge, the recognized educational value of surgical lectures and anatomies at The United
Company's Halls, the public's mistrust in the efficacy of the physician's work and in his
scholastic education, and Charles II's recognition ofthe surgeons as loyal Tories made the 1684
request possible. The arrival in London of two new types of surgeons, the Scottish surgeon-
apothecary and the demobilized naval surgeon, and the progressive expansion of surgical
education away from The United Company's Halls toward the recently opened London
hospitals and private anatomical schools made the 1745 request successful.
By 1745, the Londonsurgeon was nolonger abarber-surgeon; that is, the rank and function
361THESIS ABSTRACTS 1992
of the surgeon was completely divorced from that of the barber. As the surgeon distanced
himselffrom the barber, he legitimized his claim to perform the functions ofthe physician. The
surgeons' position in the medical hierarchy became that ofa learned gentleman.
Autoantibodies to the NuclearAntigen Ku (p70/p8O) in Patients with Connective
Tissue Diseases. Deborah Dillon, Andrew J. Griffith, Mark J. Mamula, Joseph E.
Craft, and John A. Hardin. Section ofRheumatology, Department ofInternal
Medicine, Yale University School of Medicine, New Haven, Connecticut
Certain patients with connective tissue diseases make autoantibodies directed at the nuclear
DNA-binding protein Ku. Previous reports have described anti-Ku antibodies to be present in
the sera of about one-half of Japanese patients with a polymyositis-scleroderma overlap
syndrome and about one-third ofAmerican patients with systemic lupus erythematosus (SLE).
It has been postulated that antibodies are directed at each of the two subunits of Ku
individually and perhaps also at the complex. We have further investigated the incidence and
subunit specificity ofanti-Ku antibodies, using two recombinant Ku protein-based assays.
A 0-galactosidase-Ku fusion protein-based enzyme-linked immunosorbent assay (ELISA)
was used to screen over 300 sera of American and Japanese patients with connective tissue
diseases and healthyvolunteers for anti-Ku antibodies, with the following results:
American Sera Japanese Sera
Overlap SLE Other Overlap SLE Other Normals
Number + by ELISA
Number tested 3/5 6/37 20/115 13/17 18/61 13/59 1/28
% + byELISA 60 16 17 76 30 22 4
These results support previous reports that anti-Ku antibodies occur generally with greater
frequency and in higher titer in Japanese sera than in American sera. The previously noted
association of the anti-Ku antibody with overlap syndromes in Japanese sera is confirmed.
Association with overlap syndromes in American sera and with SLE in Japanese sera are also
noted.
Subunit specificityofthe autoantibody response tothe Kuprotein is examinedbyimmunopre-
cipitation ofin vitro translated full-length Ku subunit polypeptides. Results showed antibodies
to be directed at antigenic determinants on both subunits in ten of 14 sera tested, even when
antibody to only one subunit was observed on immunoblots. This finding supports the model of
a coordinately regulated immune response directed at the intact Ku particle.
Hormonal, Symptomatic, and Neuropsychologic Responses to Sugar Intake in
Children with Attention Deficit Disorder. Nancy L. Dingott, Bennett Shaywitz,
Sally Shaywitz, and William V. Tamborlane. Department ofPediatrics, Yale
University School ofMedicine, New Haven, Connecticut
Healthychildren have morevigorous epinephrine responses to the mild reductions in plasma
glucose that are seen three to five hours after oral glucose ingestion than do healthy adults. To
test the hypothesis that children with attention deficit disorder (ADD) might be particularly
vulnerable to such glucose-stimulated epinephrine responses, 17 children with ADD (11 + .6
years) characterized by standardized rating forms and seven normal controls (9 + 1.0 years)
were studied for five hours after an oral glucose load (1.75 g/kg). Plasma glucose, epinephrine,
and norepinephrine profiles differed significantly between the two groups (p = .0001, .0348,
.0007, respectively), with the ADD group demonstrating higher glucose and lower plasma
norepinephrine and epinephrine, compared to controls.
Despite these metabolic differences, there were no between-group differences in hypoglyce-
mic symptoms or performance on visual search and continuous performance tests (CPT).
Scores on a matching test were slightly worse (p = .0023) and matching reaction time slightly
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faster (p = .0039) for the ADD children both before and after glucose ingestion. Both groups
had increased false-positives on the CPT over time (p = .0354) and made more omissions on
the CPT when epinephrine peaked (p = .0347). These changes in performance were parallel
for the two groups. Thus, while children with ADD appear to have altered metabolic responses
to simple sugar ingestion, compared to normal children, they do not appear more vulnerable to
performance decrements.
Intergenerational Patterns ofChild Abuse. Sara E. Dobbs and John M.
Leventhal. Department of Pediatrics, Yale University School of Medicine and
Yale-New Haven Hospital, New Haven, Connecticut
We conducted a cohort study to determine whether children of women who themselves were
physically abused during childhood are at an increased risk of maltreatment, compared to
children of women who were not abused. Previous studies have provided conflicting results
because of retrospective methods of obtaining data, poorly matched comparison groups, and
inconsistent definitions of abuse.
We identified indexgirlswho had been physically abused by reviewing the child abuse registry
at Yale-New Haven Hospital (YNHH) from 1967-75. Comparison girls were matched to index
girls by age, race, and socioeconomic status and were chosen from the Emergency Room logs of
children who presented with a medical illness during the same time period as the indexgirls and
had no evidence ofmaltreatment. Girls were included ifthey subsequently gave birth at YNHH.
The medical records from 0-4 years of age of the firstborn offspring of both groups were
reviewed at YNHH and two other major health centers in New Haven in order to determine
two outcomes: maltreatment (abuse or neglect) or endangerment of the child (based on a
report to the hospital's abuse registry). All injuries were categorized as abuse, neglect, or
accidental by two reviewers, one ofwhom was "blind" to the child's group status.
The final sample included 44 index and 44 comparison subjects and their 88 offspring. Of the
88 girls, 70 percent were black, 84 percent were on Title 19, and their mean age was 8.8 years at
the time of identification. Offspring ofindex and comparison subjects did not differ significantly
in gender, neonatal variables, or duration of follow-up (mean = 38 months). Offspring of index
subjects were more likely to have been maltreated (13.6 percent versus 4.8 percent; RR = 3.0;
CI = 0.64, 14.1) or endangered (22.7 percent versus 7.4 percent; RR = 3.3; CI = 0.98, 11.3).
The overall risk of having at least one ofthese adverse outcomes was significantly higher for the
index offspring (29.5 percent versus 11.9 percent; RR = 2.6; CI = 1.01, 6.71).
We conclude that children ofwomen who were physically abused during childhood are nearly
three times more likely to be maltreated, compared to children ofwomen who were not abused.
Extracorporeal Photochemotherapy in a Murine Graft-versus-Host Model of
Systemic Lupus Erythematosus: Testing the Anti-Idiotypic T-Cell Vaccination
Hypothesis. Michael Girardi and Robert E. Tigelaar. Department of
Dermatology, Yale University School of Medicine, New Haven, Connecticut
Inoculation of B6D2F1 (H-2bld) mice with D2 (H-2dld) splenocytes results in a chronic
stimulatory graft-versus-host reaction (GVHR) with the clinical manifestations of systemic
lupus erythematosus (SLE). This investigation tested the ability of 8-methoxypsoralen (8-
MOP) and ultraviolet A light (UVA)-attenuated D2 cells, primed to contain an expanded
population of T cells with idiotypic receptors directed against MHC-II(I-Ab), to treat and/or
prevent such SLE-like disease. Vaccination of B6D2F1 mice with the extracorporeally photo-
chemo-attenuated idiotypic cells was postulated to induce an anti-idiotypic T suppressor
response capable of mediating disease protection. Photochemically attenuated cells from
B6D2F,-primed D2 donors were inoculated into B6D2F1 recipients weekly (x6-10), either
before or after GVHR initiation with normal D2 cells. A third group ofB6D2F1 recipients were
vaccinated weekly x6 before disease initiation, using 8-MOP/UVA-attenuated B6D2F,-
primed D2 cells further stimulated and expanded in vitro in the presence ofB6D2F1 targets and
interleukin 2 (IL-2). Control B6D2F1 mice were vaccinated with 8-MOP/UVA-treated D2 cells
primed in vitro and/or in vivo with C3D2F1 (H-2k/d) cells.
Only mice vaccinated with 8-MOP/UVA-attenuated D2-anti-B6 cells, secondarily stimu-
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lated and expanded in vitro, exhibited differences from controls when measured by the clinical
parameters of ascites formation (0 percent of experimental, 67 percent of control) and mean
survival (29.2 + 1.2 weeks in experimental, 17.0 + 2.4 weeks in control;p < 0.025). Histologic
evidence of SLE-like kidney disease was found only in the control group. The groups also
differed in mean ANA titer [calculated as log2 (titer/40) + 1], measured 14 weeks after disease
initiation (2.6 ± 0.4 in experimental, 5.3 + 1.7 in control; p < 0.05). Furthermore, in mixed
lymphocyte reactions, cells from experimental mice suppressed the proliferative response of a
CD4-enriched D2-anti-B6 line (idiotypic) to B6 targets by 11.4 percent when compared to the
proliferative response of the same responder/target combination in the presence of cells from
control mice (p < 0.05). These results indicate that photochemo-attenuated D2-anti-B6 cells
primed in vivo and secondarily stimulated and expanded in vitro are capable of preventing
progression ofGVHR-initiated SLE-like disease via a mechanism consistent with generation of
anti-idiotypic T suppressor cells.
Anticardiolipin Antibodies in Relatives ofPatients with the Antiphospholipid
Syndrome. Shraga Nahum Goldberg and Thomas P. Greco. (Sponsored by
Joseph Craft.) Section of Rheumatology, Department of Internal Medicine, Yale
University School of Medicine, New Haven, Connecticut
We attempted to determine if a familial or environmental association of anticardiolipin
antibodies (aCL) could be demonstrated in patients with an elevated aCL titer and the
antiphospholipid syndrome. We identified a proband of 21 patients and tested 84 of their
first-degree relatives and spouses, and 37 osteoarthritic geographic controls for aCL-IgG and
IgM by ELISA and antinuclear antibodies (ANA) by immunofluorescent microscopy. Sera
consistently greater than two standard deviations above the mean of our normal laboratory
controls are considered positive. Mean results are reported as standard deviations from the
laboratory controls. Evidence of an ANA titer at serological dilutions of 1:40 were also
considered positive.
aCL-IgG aCL-IgM
No. No. ANA
Positive Mean Range Positive Mean Range No. Positive
Proband (n = 21) 20 (95.2%) 5.96 3.17-8.75 12 (57.1%) 4.20 2.16-6.24 20 (95.2%)
Relatives (n = 84) 27 (32.1%) 2.59 0.35-4.38 9 (10.7%) 0.20 -0.10-0.50 28 (33.3%)
Spouses (n = 18) 1 (5.6%) -0.61 -1.33-0.11 0 (0.0%) -0.63 -1.03- -0.20 1 (5.6%)
Controls (n = 37) 0 (0.0%) -0.57 -0.79-0.35 0 (0.0%) -1.11 -1.33- -0.80 0 (0.0%)
T-tests showed statistical significance between relatives and spouses (p < .005), or controls
(p < .005). Our results, therefore, support a genetic predisposition for the antiphospholipid
syndrome.
Storage ofPlatelet Concentrates Following Ultraviolet B Irradiation. Robert B.
Johnson, Scott Murphy, and Edward L. Snyder. Department of Laboratory
Medicine, Yale University School of Medicine, New Haven, Connecticut
Ultraviolet B (UVB) irradiation ofplatelet concentrates (PCs) mayprevent the development
of post-transfusion human leukocyte antigen (HLA) alloimmunization. This study evaluated
the effect of UVB radiation on stored PCs. Pooled PCs were irradiated at UVB doses of 600,
2,400, or 10,000 mJ/cm2 and stored up to 96 hours under standard blood bank conditions.
Compared to non-irradiated room temperature and heat (37°C) controls, the treated units
showed no significant changes in platelet count, white cell count, discharge of lactate
dehydrogenase, release ofP-thromboglobulin, adenosine triphosphate, adenosine diphosphate,
ammonia, glutamine, glutamate, hypoxanthine, pCO2, or P02 at any time of storage following
any ofthe three UVB doses.
After a dose of 10,000 mJ/cm2, however, there were significant decreases in assays ofplatelet
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function, specifically osmotic recovery and morphology score. Metabolic systems were also
affected, with a decline in pH and augmented glucose consumption and lactate production
(p < 0.05). These changes only appeared following 96 hours of post-irradiation storage and
were not seen in either control group. Thus heat generated during irradiation did not affect in
vitro platelet function. Using computer analysis oftwo-dimensional polyacrylamide gel electro-
phoresis patterns, PCs irradiated at 10,000mJ/cm2 and stored for72 hours exhibited alterations
in over 50 platelet proteins, as compared to an age-matched non-irradiated control.
It can be concluded that UVB irradiation of PCs at doses up to 10,000 mJ/cm2 does not
induce significant metabolic, functional, or protein derangements following short-term storage
(24-48 hours). It is likely that high-dose UVB irradiation followed by long-term storage (72-96
hours) will adversely affect some platelet metabolic and functional properties.
Microcirculatory Changes During Phenylephrine Infusion and Mental Stress.
Alan B. Jotkowitz and David G. Silverman. Department ofAnesthesiology, Yale
University School ofMedicine, New Haven, Connecticut
We studied the effects of mental stress and a low-dose phenylephrine infusion (0.4 ,ug/kg/
minute) on the cutaneous microcirculation ofhealthy malevolunteers (age range, 19-27years).
Laser doppler flowmetry, which monitors continuous microcirculatory blood flow non-
invasively, was used to assess these changes. The flux decreased to 65 percent of baseline
(p < 0.05) during phenylephrine infusion (n = 9) and 63 percent ofbaseline (p < 0.05) during
mental stress (n = 8). The mean blood pressure increased by 3 mm Hg (p < 0.05) during
phenylephrine infusion and 5 mm Hg(p = NS) during mental stress.
We have documented the ability of the cutaneous microcirculation to decrease dramatically
in response to these insults with only minor corresponding changes in blood pressure. We
propose that, during periods of sympathetic stimulation, the coronary microcirculation of
patients with coronary artery disease maybe undergoing comparable changes.
Regulation ofPotassium Transport in Rat Mesangial Cells: A Fluorescent Analysis
Using the Potassium-Sensitive Dye, PBFI. Scott E. Kasner and Michael B. Ganz.
Section ofNephrology, Department ofMedicine, and Department of Cellular and
Molecular Physiology, Yale University School ofMedicine, New Haven,
Connecticut
We investigated the regulatory transport processes that maintain potassium homeostasis in
cultured rat glomerular mesangial cells (MCs). Intracellular potassium concentration ([K+]i) of
MCs was measured by spectrofluorometry, using the potassium-sensitive dye, potassium-
binding benzofuran isophthalate (PBFI). lonophores valinomycin and nigericin were used to
clamp [K+]i to known [K+]0 and thereby obtain an intracellular calibration of the dye. Normal
resting [K+]i in MCs was 102 ± 7 mM. When MCs were exposed to ouabain, [K+]i fell to 48 ± 6
mM and did not recover, suggesting the presence of the Na+/K+-ATPase. When MCs were
exposed to furosemide, [K+]i transiently declined to 58 + 11 mM; that was followed by rapid
recovery to near steady state, indicating the additional presence of the Na+/K+/Cl- co-
transporter. Recovery was completely abolished when MCs were exposed to ouabain. Exposure
to barium led to an immediate increase in [K+]i to 124 ± 8 mM, followed by a rapid return to
steady state [K+]i.
Resting [K+]i was not altered by angiotensin II (ANG II), serotonin (5-HT), bradykinin
(BK), or atrial natriuretic peptide (ANP). ANG II, 5-HT, and BK stimulated the Na+/K+-
ATPase by 28, 41, and 24 percent, respectively, as measured during recovery of [K+]j toward
normal, following a diuretic-induced fall in [K+]1. ANG II and 5-HT also significantly stimu-
lated the activity ofthe Na+/K+/Cl- co-transporter, by55 and 47 percent, respectively. BKhad
no significant effect on the co-transporter, and ANP had no significant effect on either the
ATPase or the co-transporter.
We conclude: (1) MCs possess the ouabain-sensitive Na+/K+-ATPase, the loop diuretic-
sensitive Na+/K+/Cl- co-transporter, and barium-sensitive K+ channels. (2) ANG II, 5-HT,
and BK stimulate the Na+/K+-ATPase, but only ANG II and 5-HT stimulate the Na+/K+/Cl-
co-transporter in MCs; ANP had no significant influence on either. (3) Continuous measure-
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ment of[K+]i and an examination ofits regulatory mechanisms in MCs can be achieved through
the use ofthe fluorescent dye, PBFI.
Defining the Dynamics ofCell-Cell Fusion: The Influences ofOsteotropic
Hormones on a Novel Macrophage-Specific Membrane Protein. Lauren Eric
Krieger, He-Ying Qian, and Agnes Vignery. Department ofOrthopaedic Surgery,
Yale University School ofMedicine, New Haven, Connecticut
The multinucleated osteoclast is known to be derived from the hemopoietic stem cell, but its
lineage and the mechanisms by which its differentiation is regulated are largely unknown. A
powerful model of osteoclast development is the macrophage culture. Macrophages are
uni-nucleated cells which have the capacity to fuse spontaneously under specific culture
conditions and to become multi-nucleated. Macrophages manufacture a recently discovered,
surface membrane glycoprotein, 12D6 antigen, which is expressed only during a fusion-
competent period.
This study correlated the capabilities of agonists and antagonists of macrophage fusion with
the synthesis and expression of 12D6 antigen. Rat alveolar macrophages incubated at interme-
diate density (5 x 106 cells/ml) for 72 hours reached a baseline rate of 35 percent fusion. The
addition of10-8M 1,25-dihydroxyvitamin D3 tothe macrophages increased the fusion rate to50
percent. Cultures treated with 10-5M methylglyoxal bis(guanylhydrazone) (MGBG), an inhibi-
tor of S-adenosylmethionine decarboxylase (SAMDC), dramatically suppressed fusion to less
than 5 percent. When the macrophages were treated simultaneously with 10-8M vitamin D3
and 10-5 MGBG, fusion remained significantly inhibited; however, supplementation ofMGBG-
treated cells with 10 ,uM spermidine, a polyamine product of SAMDC metabolism, completely
restored the macrophages to baseline fusion rates.
These results suggest that spermidine may be a critical intracellular mediator of the vitamin
D3-induced and vitamin D3-independent macrophage fusion events. To investigate the effects
ofthese factors upon 12D6 antigen synthesis, macrophages were cultured for48 hours and then
treated with modulators and labeled metabolically with 35S-methionine for another 24 hours.
Newly synthesized 12D6 antigen was detected by immunoprecipitation. Vitamin D3 and
spermidine were found to increase and MGBG to impede synthesis in a dose-dependent
fashion.
These findings, in conjunction with confocal microscopy analysis of 12D6 antigen immunolo-
calization during fusion, indicate that 12D6 antigen functions as a vitamin D3-inducible,
polyamine-dependent, fusion-associated, macrophage membrane protein.
Surgically Induced Nesidioblastosis in Rats. David B. Lim and William H. Marks.
Division ofTransplantation, Department of Surgery, Yale University School of
Medicine, New Haven, Connecticut
Reversal of experimental diabetes has been achieved in the Syrian golden hamster by
inducing nesidioblastosis, or diffuse, new islet proliferation. The current studywasconducted to
determine whether this phenomenon could be demonstrated in species other than the hamster
and to elucidate its mechanism further.
Nesidioblastosis was elicited in rats by loosely wrapping the pancreatic neck with a silk
ligature. Morphologic and autoradiographic studies demonstrated new islet formation from the
ductal epithelium. Islet densities of silk-wrapped rats (SWR) were greater than those of
sham-operated controls (Ctl) (1.27 + 0.22 versus 0.72 + 0.12 islets/mm2; p < 0.001). SWR
increased their body weight by 11.6 percent over Ctl (174.7 t 2.8 versus 156.5 t 7.1 g;
p = 0.002). Likewise, pancreatic protein content increased by 65 percent (99.5 t 11.7 versus
60.3 t 21.6 ,ug protein/mg tissue; p = 0.006), and pancreatic insulin content by 109 percent
(58.5 t 49.4 versus 28.0 t 3.2 ,uU insulin/mg tissue; p = 0.339). Intraperitoneal injection of
cytosolic extracts from SWR pancreata produced trophic effects in the native pancreata of
normal animals. Tritiated thymidine incorporation was increased over Ctl (2,224 t 615 versus
990 t 56 counts/minute; p = 0.007), as was islet density. Extract stimulation of animals with
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acinar cell destruction induced by copper depletion produced increased islet regeneration from
the ductal epithelium. The rat-derived extract also had cross-species trophic activity, with islet
densities in normal hamsters being increased 70 percent over Ctl (1.7 t 0.46 versus 1.0 t 0.19
islets/mm2;p = 0.025).
The factor(s) responsible for this activity was found to be approximately 17,000 kD, heat
stable (100°C for 30 minutes), and resistant to ethanol precipitation and lyophilization. The
trophic substance produced in this model occurs in at least two species, stimulates ductal stem
cell differentiation into islets, and may have important implications for the treatment of type I
diabetes.
T-Cell Tumor Prevention by Treatments with Psoralen/UVA-Inactivated Tumor
Cells. Francis M. Lobo, Yasuhiro Yamane, Richard L. Edelson, and Maritza I.
Perez. Department of Dermatology, Yale University School ofMedicine, New
Haven, Connecticut
In the photopheresis therapy for cutaneous T-cell lymphoma, malignant T cells exposed to
8-methoxypsoralen (8-MOP), activated by ultraviolet A (UVA) light, appear to induce an
immunologic response against the malignancy. In order to investigate this response, we used
T-cell hybridoma 2B4.11 in genetically compatible (AKR x B10.A)F1 hybrid mice as a murine
model for T-cell lymphoma. We compared the ability of cells inactivated by 8-MOP/UVA,
mitomycin C (MMC), glutaraldehyde, and X-irradiation to immunize against tumor.
[3H]-thymidine-uptake assays determined the dosesof8-MOP/UVA, MMC, glutaraldehyde,
and X-irradiation necessary for inactivation of 2B4.11 cells. Mice were then subjected to an
immunization protocol, consisting of four weekly intraperitoneal injections of 5 x 106 inacti-
vated 2B4.11 cells, followed bychallengewith 5 x 106viable 2B4.11 cells. Ofmice challenged six
days after the end of the immunization protocol, only the recipients of cells inactivated by
8-MOP/UVA and MMC showed asignificant enhancement of80-day survival (50 percent alive
in 8-MOP/UVA group, 40 percent in MMC group, 0 percent in control group;p < 0.05). Mice
treated with 8-MOP/UVA-inactivated cells were challenged 30 days after the end of the
protocol; enhancement of 80-day survival was very significant (87.5 percent alive versus 0
percent in controls;p < 0.01). Mice identically treated were challenged either with 2B4.11 or
with related hybridoma C10.9; there was no significant cross-protection. C3H nu/nu athymic
mice were subjected to the same immunization protocol; only recipients of cells damaged by
X-irradiation demonstrated significant enhancement of 80-day survival (75 percent versus 0
percent in controls). No cytotoxic cells were evident among splenocytes taken directly from
immune mice or afterin vitro stimulation with irradiated 2B4.11 in 51Cr-release assays.
We conclude that 8-MOP/UVA-inactivated 2B4.11 cells induce an immune response that is
more active at 30 days after immunization than at six days, is not significantly cross-protective
against hybridoma C10.9, and appears to be at least partially mediated by non-T-cell elements.
Subcutaneous Walker256 Carcinosarcoma Growth Rate Limited by an
Angiotensin-Converting Enzyme Inhibitor. J. Mathieu Massicotte, Leonardo A.
Fernandez, and Kenneth J.W. Taylor. Department ofDiagnostic Radiology, Yale
University School ofMedicine, New Haven, Connecticut
It is well accepted that tumor growth is dependent upon induced neovascularity around the
periphery ofthe tumor. Folkman first proposed that a "tumor angiogenic factor" was produced
by the tumor and induced the surrounding vascularization. Since then, many different angio-
genic factors and inhibitors have been described and are reviewed in this thesis.
We present evidence that the renin-angiotensin cascade represents a potent angiogenic
stimulus and propose that this mechanism is one of the pathways responsible for neovascular-
ization in the Walker 256 carcinosarcoma. We hypothesize furtherthat, ifthis theorywere true,
then angiotensin-converting enzyme inhibitors would inhibit the growth of the Walker tumor.
Literature herein supports this hypothesis.
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Experiments were performed in which tumor-bearing rats were given oral lisinopril in
drinking water at concentrations of 500 to 1,250 mg/L. This was estimated to provide 12.5 to
32.5 mg/day (1 percent of the LD5o). These treated rats were compared with control rats
provided with onlydrinkingwater ad libitum. After 12daysofgrowth, the tumorswerecarefully
dissected free and weighed.
The results indicate that lisinopril significantly inhibits subcutaneous Walker 256 growth,
compared with the controls (p = 0.0001). Furthermore, a dose-response curve suggests a
positive effect. This result supports unpublished data that another ACE inhibitor, captopril,
significantly reduces mortality in rats bearing the same tumor.
Possible mechanisms of action are discussed and further experiments proposed, using
morphologic studies of vascularity to compare treated and non-treated tumors. In addition,
further magnetic resonance spectroscopy studies are proposed to compare tumor flow and to
detect metabolic changes in the tumor secondary to the effects oflisinopril.
A Study ofthe Exchange ofInformation Between Physicians and Home Care
Nurses. Kelly A. McGarry. (Sponsored by Mary E. Tinetti.) Section of
Geriatrics, Department ofInternal Medicine, Yale University School ofMedicine,
New Haven, Connecticut
The aims ofthis descriptive study are to identify: (1) how information currently is exchanged
between physicians and home care nurses, (2) physicians' and home care nurses' views
concerning the positive and negative components of the interaction, and (3) methods of
exchanging information that are ideal for both types ofprofessionals.
Aconvenience sample ofinternists and home care nurses was interviewed in July 1990, using
a profession-specific questionnaire developed by the investigator. Thirteen internists and 12
home care nurses participated in the study.
The majority (92 percent) ofphysicians currently are informed of urgent patient issues via a
telephone call from the home care nurse; 85 percent stated that this is the method they prefer.
Conversely, only 38 percent of physicians and 50 percent of home care nurses reported being
satisfied with present methods forcommunicating non-urgent situations; these methods include
contacting the physician directly, leaving a message at the physician's office, and sending the
physician a form letter describing the patient issue.
Sixty-six percent of the nurses stated that physician inaccessibility has been a major
hindrance to nurse-physician communication, while 23 percent of physicians stated that the
inabilityofthe nurse and the physician to contact one another was a problem.
Thirty-three percent of the nurses surveyed felt that physicians lack knowledge about home
care, Medicare regulations, and the actual role ofthe home care nurse. In addition, 58 percent
of the nurses indicated that there were situations in which physicians have made them feel
incompetent.
The results ofthe current study indicate that, despite the apparent dichotomybetween home
care nurses and physicians, both physicians and home care nurses are generally satisfied with
how they currently interact with one another, although both groups recognize that improve-
ments could be made.
An immediate phone call regarding an urgent patient situation is likely to remain the
preferred means ofcommunication byboth practitioners. The results suggest, however, that the
means ofcommunication regarding a non-urgent patient situation are in need ofimprovement.
Suggestions to improve communication about non-urgent patient issues include using fax
machines, nurses carrying beepers, and improving the overall written communication between
physicians and nurses.
Furthermore, the results of this study also suggest that there is an attitudinal problem
hindering nurse-physician communication, especially from the nurses' perspective. By defini-
tion, physicians are in the position of authority and, as such, it is the physicians who must
establish an atmosphere of respect. Bridging the gap between actual physician participation in
home health care and optimal participation through education should be one of the highest
priorities in home care.
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Identification and Characterization of ,-MSH Receptors on Transformed Human
Keratinocytes. Kent K. Min and John M. Pawelek. Department ofDermatology,
Yale University School ofMedicine, New Haven, Connecticut
Melanocyte-stimulating hormone (MSH) receptors have been found on mouse and human
melanoma cells and normal human melanocytes; however, the presence of MSH receptors
(MSH-R) on keratinocytes has not been examined. The purpose of this study was to investigate
whether RHEK cells, a transformed human keratinocyte cell line, possess specific MSH-R, and,
if present, how these receptors are affected by ultraviolet B radiation (UVB) and 1-MSH
exposure. Using 125I-Pi-MSH, a cross-linking agent, and SDS gel electrophoresis, we identified
three species of MSH-R (46, 53, and 110 kDa) on the external surface of RHEK cells.
Significantly, the 53 and 110 kDa species were also present in Cloudman S91 cells, a murine
melanoma cell line. By lysing the RHEK cells and assaying the intracellular compartment with
1251-p-MSH, we also identified an intracellular population of MSH receptors. Cellular expres-
sion of these external and internal receptors was altered by exposure to UVB and P-MSH.
While RHEK cells demonstrated statistically significant (p < 0.01 andp < 0.05) increases in
external binding sites after exposure to UVB or P-MSH, they showed a decrease in internal
binding sites when exposed to UVB but an increase when incubated with non-radioactive
synthetic 3-MSH.
We also performed studies to identify whether the RHEK cells contained a stabilizing factor,
termed "stablin," for the melanin precursors 5,6-dihydroxyindole-2-carboxylic acid (DHICA)
and 5,6 dihydroxyindole (DHI). Stablin has been found in murine melanoma cells and is being
investigated as a potential receptor for UV light, similar to the role rhodopsin and I1-cis retinal
play in the retina. We found that keratinocytes did indeed possess significant stablin activity by
their ability to inhibit the formation of melanin from DHICA in vitro.
These findings point to a more complex means of coordination and communication between
melanocytes and keratinocytes, not only in their melanogenic responses to MSH and UVB
stimuli, but also in their immune interactions, as MSH isknown to havesignificant immunomod-
ulatory properties.
An Inhibitor ofAngiogenesis Isolated from Bovine Cornea. Elizabeth A. Mullen,
Rosalind A. Rosenthal, aPeter V. Hauschka, and Judah Folkman. Department of
Surgical Research, Children's Hospital, Boston, Massachusetts aDepartment of
Orthopedic Research, Children's Hospital, Boston, Massachusetts (Sponsored
by Caren M. Gundberg. Department of Orthopaedics and Rehabilitation, Yale
University School of Medicine, New Haven, Connecticut
The normally avascular cornea paradoxically contains stores of a potent stimulator of
angiogenesis, basic fibroblast growth factor (bFGF) (Am J Path 130:393, 1988). Mun et al.
reported the partial purification, from bovine cornea, of a low molecularweight molecule which
inhibits angiogenesis in the chick embryo (InvOpth & Vis Sci 30:151, 1989). This factor, termed
corneal angiogenesis inhibitor (CAI), was also shown to antagonize certain bFGF-induced
effects on capillary endothelial cells, including cell migration, cell spreading, and cell rounding.
Endothelial cell roundingin vitro hasbeen correlated with anti-angiogenesisin vivo (Endocrinol-
ogy 119:1768, 1986).
We report an improved purification method for CAI, which, like Mun et al., used the ability
ofCAI to cause endothelial cell rounding to direct purification. We also measured the abilityof
CAI to inhibit DNA synthesis in endothelial cells and to block angiogenesis on the chorioallan-
toic membrane of chick embryos. Our improved purification produced a sample sufficiently
pure forpreliminary structural analysis. This method includes: (1) dissection ofbovine corneas;
(2) extraction into 100°C distilled water; (3) filtration of corneas and centrifugation offiltrate;
(4) ultrafiltration through pressure dialysis, 1,000 molecularweight (MW) cutoff, and lyophili-
zation; (5) extraction in 80 percent dimethylformamide (DMF), centrifugation, and evapora-
tion ofsolvent; (6) 100 percent DMF extraction, centrifugation, and evaporation ofsolvent; (7)
reversed-phase high-performance liquid chromatography on both a C18 semi-preparative
column and a C18 analytical column.
Samples purified by this method were analyzed by desorptive chemical ionization and
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electospray mass spectroscopy. Possible candidates for the CAI molecule were identified at
MW 228 and 172. CAI may play an important role in the regulation of vascularization in the
cornea, perhaps acting as an endogenous inhibitor ofbFGF.
Magnetic Resonance Imaging and Clinical History ofOsteochondral Lesions ofthe
Talus. John M. Ninos and Ruben Kier. Department ofDiagnostic Radiology,
Yale University School of Medicine, New Haven, Connecticut
We investigated whether magnetic resonance imaging (MRI) could characterize osteochon-
dral lesions of the talus (OLT), predicting either surgical findings or response to conservative
therapy.
Sixteen patients with suspected OLT were referred for MRI. The hospital and clinic charts
were reviewed for information on history, physical examination, treatment, and outcome. The
MRI scans were interpreted retrospectively by a radiologist blinded to the clinical history and
surgical findings.
MRI identified OLT in 13 ankles (one bilateral, 11 medial, two lateral) and excluded OLT in
four ankles. Six ankles (five with OLT, one with no OLT) had surgery, which confirmed that
MRI was 100 percent accurate in detectingthe presence or absence ofOLT. The average mean
diameter and depth of medial lesions (8 mm and 5.6 mm) were greater than that of lateral
lesions (5.5 mm and 4.5 mm). A heterogeneous rim (suggesting granulation tissue) around the
lesion correlated with a better response to conservative management than did either a high
signal rim or an absent rim, although the numbers ofpatients in each category were small. Five
lesions had surgical assessment of the articular cartilage. MRI accurately detected cartilage
disruption in only one of three cases and integrity in only one of two cases. MRI detected
ligamentous abnormality in three cases (two confirmed surgically), and the two cases with
follow-up had poor results after conservative therapy. Ankle pathology, distinct from OLT or
ligamentous disruption, was detected by MRI in four cases. Most cases (11/13) had a history of
trauma, and ankle sprain (6/13) was the most common initial diagnosis.
In conclusion, MRI can detect, size, and localize OLT, which'may be helpful for pre-
operative planning. In this study, MRI was not successful injudgingarticularcartilage integrity.
MRI can assess ligamentous integrity and detect other pathology. Mostpatientswith OLT have
a history of trauma, and many OLT lesions are not detected radiographically. When radio-
graphs are negative, MRI is useful for detecting both subtle OLT and alternative causes of
ankle pain.
Long-Term Follow-Up ofClassic Childhood Hemolytic Uremic Syndrome.
Jennifer A. O'Brien, Scott K. Van Why, Marc S. Keller, Karen M. Gaudio, Thomas
L. Kennedy, and Norman J. Siegel. Section ofPediatric Nephrology, Department
of Pediatrics, Yale University School ofMedicine, New Haven, Connecticut
This study examines the long-term prognosis of children who recovered from typical
childhood hemolytic uremic syndrome (HUS) after receiving only conservative treatment.
Twenty-three patients were evaluated from 1-15 years (mean, sixyears) after an episode of
HUS. None of these patients had been treated with experimental, anti-coagulant, or immuno-
logical therapies. Follow-up data included history, physical examination, height, weight, blood
pressure, hemoglobin, hematocrit, platelet count, blood urea nitrogen, serum creatinine
concentration, calculated glomerular filtration rate (GFR), urinanalysis, and renal ultrasound.
Duplex Doppler sonograms were also used to determine the resistive index (RI), a measure of
renovascular resistance, for each kidney examined. The RIs of the study group were compared
to those of a control group.
Histories and physical examinations revealed no abnormalities. Results oflaboratorystudies,
including GFR calculations, were all within normal limits. Renal sonograms showed no
abnormalities of kidney length or parenchymal appearance. Doppler examinations, however,
revealed that the HUS patients demonstrated less of a decrease in RI values with age than did
the control group (p < 0.0002), suggesting that renal vascular resistance in children who have
recovered from HUS does decrease over time as it does in normal children, although at a
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significantly slower rate than that observed in normal children. The clinical significance of this
difference is unclear.
In conclusion, after recovery, patients treated with exclusively conservative management
during an acute episode of typical childhood HUS appear to have an excellent long-term
prognosis. Furthermore, comparison ofthese resultswith those from other long-term follow-up
studies implies that experimental therapies maybe responsible for latent toxicities, which cause
long-term sequelae seen by other investigators. The potential for prolonged elevations in
renovascular resistance in post-HUS patients suggests, however, the need for continued
surveillance of these patients, possibly for many years after the initial episode.
Modulation ofCytokine Secretion by Retinoic Acid in Immortalized Rat
Pre-Osteoblastic Cells. C. Tobenna Okezie. (Sponsored by Mark C.
Horowitz.) Department ofOrthopaedics and Rehabilitation, Yale University
School ofMedicine, New Haven, Connecticut
The purpose of this study was to characterize the effects of retinoic acid (RA), a known
differentiating agent on constitutive and inducible cytokine secretion in maturing osteoblasts.
Conditioned media (CM) was obtained from simian virus 40 (SV40) large T-antigen immortal-
ized clonal rat calvarial cells (RCT cells), following treatment with lipopolysaccharide (LPS),
parathyroid hormone (PTH), and 1,25 dihydroxyvitamin D3 at 48 and 96 hours. RCT-1 cells
represent pre-osteoblastic cells, since they do not exhibit osteoblasticfeaturesconstitutivelybut
do so in response to RA (RCT-1 + RA). RCT-3 cells display the osteoblastic phenotype
constitutively.
CM was analyzed for the presence of cytokines via cell proliferation assays, using the
incorporation of [3H] thymidine. No constitutive activity or activity in response to 1,25
dihydroxyvitamin D3 was observed. RCT-1 cells manifested significant granulocyte colony-
stimulating factor (G-CSF) and moderate macrophage colony-stimulating factor (M-CSF)
production in the presence of LPS but no granulocyte-macrophage colony-stimulating factor
(GM-CSF) activity in response to LPS or PTH. Conversely, RCT-3 cells were unable to secrete
G-CSF in response to LPS and PTH but exhibited significant GM-CSF production and
moderate M-CSF activity as well. RCT-1 cells treated with 1 ,uM RA (RCT-1 + RA), as
compared to RCT-1 cells, display a 26-50 percent diminution in G-CSF activity, significantly
increased GM-CSF secretion, and increased M-CSFproduction, suggestingthat, in general, the
effect ofRA is to induce pre-osteoblasts (RCT-1) to behave like mature osteoblasts (RCT-3).
This finding supports the role of RA as an osteoblast differentiating agent. Moreover, these
data support the hypothesis that specific cytokines are a component of the osteoblastic
phenotype. The anomalous increase in M-CSF activity observed in RCT-1 + RA cells may
represent a direct or secondary action ofRA that does not reflect the osteoblastic phenotype or
the state ofdifferentiation.
Differential Effects ofPlatelet-Derived Growth Factor Isoforms on Large and Small
Vessel Endothelial Cells and Vascular Smooth Muscle Cells. Robin A.
Perlmutter, Martin Marx, Adeline M. Tucker, and Joseph A. Madri. Department
of Pathology, Yale University School ofMedicine, New Haven, Connecticut
Platelet-derived growth factor (PDGF) is a dimeric protein which exists in PDGF-AA,
PDGF-AB, and PDGF-BB isoforms. PDGF has been shown to play a major role in wound
healing and the migration and the proliferation of vascular cells. The PDGF isoforms interact
with a dimeric PDGF receptor, aa, a,4, or P,1 which exhibit isoform binding specificities. We
identified the proliferative and migratory influences of the PDGF isoforms on bovine aortic
endothelial cells (BAECs), rat epididymal fat pad capillary endothelial cells (RFCs), and
bovine aortic smooth muscle cells (BASMCs).
In cells grown on Type I collagen (2D culture), treatment of BAECs with the isoforms of
PDGF did not affect migration or proliferation. Treatment of RFCs and BASMCs with
PDGF-AB (10 ng/ml) resulted in 27 percent and 13 percent increases in proliferation
(p = 0.006; p = 0.048). BASMCs given PDGF-AB (10 ng/ml) had an 11 percent increase in
migration (p = 0.035). RFCs and BASMCs treated with PDGF-BB (10 ng/ml) had 100 percent
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and 50 percent increases in proliferation (p < 0.001; p = 0.002). There was a 22 percent
increase in migration ofthe BASMCs treated with PDGF-BB (p < 0.001).
In cells grown in a Type I collagen gel (3D culture), treatment ofBAECs and RFCs with the
PDGF isoforms did not result in a change in proliferation. Conversely, proliferation increased
13 percent in BASMCsgiven PDGF-AA, 23 percent in cellsgiven PDGF-AB, and 42 percent in
BASMCs treated with PDGF-BB.
We conclude that the PDGF isoforms have similar effects in RFCs and BASMCs in 2D
culture, in that PDGF-AB and PDGF-BB are promoters offive-day proliferation, which maybe
regulated through the P subunit of PDGF receptors. Conversely, the PDGF isoforms do not
affect the behavior ofBAECs. In addition, RFCs grown in 3D culture do not respond to PDGF
treatment, while BASMCs do, suggesting that RFCs are a cell population capable of modulat-
ing their phenotype in response to changes in the organization ofthe surrounding extracellular
matrix.
The Contribution ofGlial Cells to the Changes in Extracellular K+ and pH
Induced byAnoxia in Mammalian Central White Matter. Daniel M. Philbin, Jr.,
and Bruce R. Ransom. Department ofNeurology, Yale University School of
Medicine, New Haven, Connecticut
Anoxic or ischemic insults to white matter (WM) in the central nervous system (CNS) can
result in severe neurological impairment. Investigation of the pathophysiology of WM injury
has implicated extracellular ionic derangements as potential contributors to this process.
This study was undertaken to determine whether glial cells contribute to the changes in
extracellular potassium concentration (A&[K+]0) and extracellular pH (ApH0) observed during
anoxia in WM. All experiments were performed in vitro at 37°C. Ion-sensitive microelectrodes
recorded anoxia-induced ion shifts in the isolated rat optic nerve (RON), a representative
central WM tract. Parallel experiments were conducted in pure glial RONs produced by
obliteration of the neonatal retina. The effect of lowering the perfusing glucose concentration
([glucose]0) to 0 mM from the usual level of 10 mM was also assessed in each preparation.
Results included:
Anoxic Anoxic Anoxic Anoxic
A[K+JO in A[K+]0 in ApH0 in ApH-, in
10 mM Glucose 0 mM Glucose 10 mM Glucose 0 mM Glucose
(mM) (mM) (pH units) (pH units)
Whole nerves 15 ± 4, 24 + 12, -0.41 ± 0.14, -0.26,
n= 16 n=8 n =3 n=
Pure glial 1.2 1.1, 1.7+0.4, -0.10 ± 0.04, -0.05+ 0.06,
nerves n =12 n =8 n = 14 n= 4
The eightfold smaller size of the glial nerves, and technical difficulties inherent to their
manipulation, probably account for their significantly smaller ionic changes. Decreased [glu-
cose], augmented the anoxic A[K+]0 in pure glial and whole RONs, implying that diminished
substrate for anaerobic metabolism during anoxia aggravates the erosion of ion gradients in
both glial cells and intact WM. In glial nerves, the decreased anoxic ApHo observed with
decreased[glucose]0 implies that substrate for anaerobic metabolism promotes glial extracellu-
lar acidification. The limited experiments performed here in whole nerves intimate a similar
direct variation of ApHiI with [glucose]0, which has been confirmed and thoroughly character-
ized elsewhere.
We conclude that (1) glial cells contribute directly to changes in [K+]b and pH, observed in
WM during anoxia and that (2) reduced ambient glucose during anoxia, which augments the
increase in[K+]b andreduces the extracellular acidosis in WM, modulates theglialcontribution
to these ion shifts in the same pattern.
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Regulation ofCytokine Production in the Rat Osteoblast by Transforming Growth
Factor Beta. John L. Phillips and Mark C. Horowitz. Department of
Orthopaedics and Rehabilitation, Yale University School ofMedicine, New Haven,
Connecticut
Osteoblast activities include bone formation, osteoclast regulation, and the secretion of a
class of hormones called cytokines. Osteoblast-derived cytokines include interleukin 6 (IL-6)
and two colony-stimulating factors (CSFs): granulocyte-macrophage CSF (GM-CSF) and
macrophage CSF (M-CSF). Osteoblasts secrete cytokines after exposure to several well-
characterized mitogens such as lipopolysaccharide (LPS), phytohemagglutinin (PHA), and
interleukin 1 (IL-1). What roles osteoblast-derived cytokines play in normal bone remodeling is
unknown.
Transforming growth factor beta (TGF-P) is a ubiquitous 23-25 kDa homodimeric protein
stored in platelets and bone. TGF-13 was originally discovered as an inducer of neoplastic
transformation in normal fibroblasts but has since been implicated in matrix homeostasis,
immunomodulation, development, and hematopoesis. Bone is the body's largest source of
TGF-P, and the protein becomes activated after osteoclast bone resorption. No definitive role
for TGF-f in bone remodeling is known.
This thesis presents experiments which tested the effect of TGF-1 on osteoblast cytokine
production and release. Data from in vitro cytokine assays of conditioned media suggest that
TGF-P upregulates IL-6 and GM-CSF secretion through a novel synergistic interaction with
other low-concentration molecules, including LPS, IL-1, and parathyroid hormone (PTH), as a
group referred to here as synergens. M-CSF secretion was unaffected by TGF-1 alone or in
combination with any synergen. Ninety percent of the GM-CSF and IL-6 release observed is
achieved between 2.5 and six hours after exposure to TGF-P and a given synergen. Further-
more, the synergy between TGF-p and agiven molecule wasTGF-,-dependent. The osteoblast
response was not altered by exposure to indomethacin. RNA analysis suggested that the
synergy between TGF-f and IL-1 may involve TGF-3 upregulation of the IL-1 cell surface
receptor. These observations are the first to implicate TGF-13 as a stimulatory molecule for
cytokine release from osteoblasts and suggest new aspects of bone remodeling, as well as a
possible role for the osteoblast in hematopoesis.
The Sequential Dependence ofIn Vitro Freeze-Drying and Irradiation on the
Biomechanical Properties ofRat Bone. Robert Lawrence M.
Randall. (Sponsored by Richard R. Pelker and Gary E. Friedlaender.)
Department ofOrthopaedics and Rehabilitation, Yale University School of
Medicine, New Haven, Connecticut
Sprague-Dawley rat femurs were subjected to in vitro three megarad irradiation and/or
freeze-drying to investigate whether these processes have an order-dependent effect on the
biomechanical properties of bone. Forty rats were randomly divided into four experimental
groups of ten: (1) irradiated, (2) freeze-dried, (3) irradiated and then freeze-dried, and (4)
freeze-dried and then irradiated. The femurs were harvested with the right designated as
experimental while the left served as matched contralateral controls.
Following the various treatments, the bones were inspected for microfractures and then
torsion tested. Data analysis within each group was performed, using the paired t-test. The
experimental values were also normalized against the respective contralateral controls as
relative ratios (experimental/control). Intergroup differences were assessed for torsional
strength and stiffness, using the analysis ofvariance (ANOVA) of the relative ratios for each
group. Microfractures were observed in nearly all (>85 percent) of the specimens that had
been subjected to freeze-drying as part or all of their treatment. The torque relative ratios
demonstrated a statistical difference (p < .05) between group 1 (irradiated = 1.0) and the
latter three groups (freeze-dried = .32, irradiated then freeze-dried = .40, and freeze-dried
then irradiated = .14).
Differences among the three latter groups were not statistically significant; however, a trend
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was noticed. Bones that were freeze-dried and then irradiated appeared weaker than those
either freeze-dried alone or those irradiated and then freeze-dried. The stiffness of the bones
exhibited a similar pattern. The data suggest that a noticeable sequential dependency may exist,
but a significant order-dependent effect could not be established by this study.
Cloned T Cells Can Prevent Insulin-Dependent Diabetes Mellitus. Eric J. Rashba,
Eva-Pia Reich, Charles A. Janeway, and Robert S. Sherwin. Section of
Endocrinology, Department of Internal Medicine, Yale University School of
Medicine, New Haven, Connecticut
This study demonstrates that regulatory influences may play a critical role in the pathogene-
sis ofinsulin-dependent diabetes mellitus (IDDM). The non-obese diabetic (NOD) mouse is an
extensively studied animal model of this T-cell-mediated autoimmune disease. In our labora-
tory, several different T-cell clones have been previously isolated from the islets of newly
diabetic NOD mice. Two of these cloned T cells induced IDDM; others appeared to have no
effect. IDDM is a chronic disease with a lengthy pre-clinical stage; we reasoned that the
presence of regulatory cells could explain this chronicity. One of the non-diabetogenic T-cell
clones, designated 2E9, responds specifically to islets; it suppresses IDDM in an accelerated
model ofmurine diabetes.
Female seven- to eight-week-old NOD mice were sub-lethally irradiated, then injected the
following daywith either saline or107 2E9 cells. On day 2, either saline or107 spleen cells from
newly diabetic female NOD mice were injected intravenously. The islets of all mice were
assessed for islet inflammation ("insulitis") and the presence of,B cells. 2E9 cells prevented
IDDM in 4/6 (66 percent) of treated animals (p = 0.021); this effect was confirmed in
subsequent studies [11/17 animals protected (64 percent), p < 0.001]. Interestingly, insulitis
was nearly as severe in the 2E9-protected animals as in the positive controls, which only
received diabetogenic spleen cells; however, the protected animals retained most oftheir,B cell
mass, while the islets ofdiabetic animals were nearly devoid of 3 cells.
The 2E9 cell therefore represents a critical local regulatory component of the insulitis
infiltrate; byvirtue of its islet specificity, it may suppress the activity of the diabetogenic T cells
without altering other immune phenomena.
Expression ofAxonal GABAA Receptors in Rat Dorsal Root During Development.
Sean P. Roddy, Kaoru Sakatani, and Jeffery D. Kocsis. Department of Neurology
and Section ofNeurobiology, Yale University School of Medicine, New Haven,
Connecticut, and Veterans Administration Medical Center, West Haven,
Connecticut
During the course of development, rat optic nerve fibers are depolarized by y-aminobutyric
acid (GABA); the depolarizing actions of GABA are very pronounced in the neonate, but are
virtually absent in the adult. In contrast to these central nervous system myelinated axons, rat
dorsal root axons respond with a large depolarization upon application of GABA, even in the
adult.
We examined the GABA-induced depolarization in developing rat lumbar dorsal roots, using
a modified sucrose-gap technique. The dorsal roots displayed distinct GABA-induced depolar-
izations from birth through adulthood. Specifically, the depolarization was 2.51 ± 0.14 mV at
oneweek, 1.16 ± 0.09 mV at twoweeks, and 5.60 ± 0.40 mV at fourweeks of age. The potential
change observed in the four-week-old was, however, no different from that of a ten-week-old
adult rat. Comparing the depolarizations in the three time periods, the time-to-peak value in
the one-week-old was shorter than the others and was accompanied by a plateau level less than
that at peak. Application ofGABA toventral spinal roots had no effect, confirming that it is the
primary afferent sensory fibers and not the motorfibers which are GABA-sensitive. Stimulation
for release of endogenous GABA and blockade of GABA uptake by nipecotic acid (NPA)
produced no depolarization in dorsal root.
This result is in contrast to the optic nerve, in which NPA elicits a distinct depolarization.
These results demonstrate that, unlike the optic nerve whose responses to GABA attenuate
during the first few weeks and which displays endogenous release of GABA, peripheral dorsal
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roots exhibit GABA sensitivity that peaks in the mature adult, and dorsal root excitability
during development is not influenced by GABA released from Schwann cells. The transient
decrease in the amplitude ofGABA-induced depolarization between one and twoweeksofage
correlates with myelination and with growth of fibrous connective tissue. The increase in
magnitude of depolarization between two and four weeks of age may be due to increase in
GABAA receptor density, a change in the electrochemical gradient, or a change in the subunit
structure ofthe GABAA receptor.
Regulation ofMelanogenesis at the Subcellular Level in Cloudman Murine
Melanoma Cells. Kenneth E. Rosenzweig and Jean L. Bolognia. Department of
Dermatology, Yale University School ofMedicine, New Haven, Connecticut
The decarboxylation of dopachrome to 5,6-dihydroxyindole (DHI) appears to be a major
control point in the biosynthesis of melanin, in particular the conversion of dopachrome to
5,6-dihydroxyindole-2-carboxylic acid (DHICA). The recent discovery of a factor, DHICA
stablin, that stabilizes DHICAand inhibits its conversion toDHI has added new insight into the
regulation ofthis intermediary compound.
This study has shown that DHICA stablin activity is present in the melanosomal fraction of
Cloudman murine melanoma cells and that this activity was observed by a new method, using
two complementary decarboxylase assays. When three known decarboxylase stabilizing cofac-
tors (biotin, pyridoxal phosphate, and pyruvate) were added to melanosomal extracts, DHICA
decarboxylase activity was enhanced, but these factors did not decrease the lability of the
decarboxylase enzyme.
Protein kinases have been shown to mediate an adenylate cyclase system that is involved in
the regulation ofmorphology and proliferation ofCloudman murine melanoma cells. It is also
known that coated vesicles are involved in the transfer of protein kinases and melanin
precursors between internal cell components, which raises the possibility that coated vesicles
are involved in the initiation ofmelanin synthesis and the formation ofmelanosomes. In order
to characterize this process further, coated vesicles were isolated, and the activity of their
associated protein kinases was examined in the presence of calcium, magnesium, EGTA (a
known calcium chelator), and calmodulin (an ubiquitous intracellular receptor for calcium that
mediates most calcium-regulated processes).
Protein kinase activity associated with coated vesicles isolated from Cloudman murine
melanoma cells was shown to be stimulated by pre-incubation with melanocyte stimulating
hormone. This protein kinase appeared to be magnesium-dependent and inhibited by calcium.
These results were demonstrated by an assayofprotein kinase activity aswell as by autoradiog-
raphy.
The Pressure-Thickening Loop: A Potential Approach to the Assessment of
Sub-Regional Myocardial Work Mitchell Todd Saltzberg, Lawrence Young, Qing
Xin Shi, and Albert J. Sinusas. Section ofCardiovascular Medicine, Department
ofMedicine, Yale University School ofMedicine, New Haven, Connecticut
Regional myocardial work can be determined from analysis ofpressure-length loops derived
from implanted paired ultrasonic crystals. A recently developed epicardial doppler thickening
crystal (DTC) technique offers an atraumatic means of assessing myocardial thickening
(percentageTF) at the sub-regional [endocardial (EN), midwall (MW), epicaardial (EP)] level.
We employed the DTCtechnique in five open-chested dogs subjected to graded dobutamine
(DB) stress, in order to determine if the area of transmural (TM) and sub-regional pressure-
thickening loops (PTL) provides an index of regional work. Sub-regional percentage TF was
measured in the left anterior descending (LAD) perfusion territory and correlated with
sub-regional LAD microsphere flow, cardiac output (CO), and indices of myocardial work
[rate-pressure product (RPP), dP/dt, and oxygen consumption MVO2)]. Regional MVO2 was
determined from analysis ofpaired samples ofarterial and great cardiacvein blood. DB caused
an increase in: TM flow [baseline (B): 0.97 + 0.14 ml/minute/g; DB:2.05 ± 0.47 ml/minute/g],
TM percent TF (B:16.7 + 3.4 percent; DB:27.7 ± 1.8 percent), CO (B:2.5 ± 0.3 I/minute;
DB:4.5 ± 0.6 1/minute), RPP (B:14,941 ± 2,151; DB:25,377 ± 1,032), dP/dt (B:1,800 + 329;
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DB:4,614 + 731), and MVO2 (B:10.7 + 2.4 m102/minute 100 g; DB:13.3 + 0.8 m102/minute/
100 g). The serial changes in the area of the LAD TM PTL correlated with the changes in TM
flow (r = 0.63, p < 0.05), RPP (r = 0.65, p < 0.01), dP/dt (r = 0.81, p < 0.01), and regional
MVO2 (r = 0.52,p < 0.05). Changes in LAD TM flow also significantlycorrelatedwith changes
in RPP(r = 0.91,p < 0.01), dP/dt (r = 0.86,p < 0.01), and regional MVO2(r = 0.89,p < 0.01),
supporting the use ofsub-regional flow as an indirect indexofsub-regional work. The change in
LAD sub-regional PTL correlated with flow changes in MW (r = 0.57, p < 0.05) and EP
(r = 0.68,p < 0.01) but not EN (r = 0.26,p = NS) sub-regions.
Thus, regional PTL area correlated with regional flow, and accepted indices ofboth regional
and global work. The correlation ofsub-regional PTL area with sub-regional flow suggests that
PTL analysis holds promise as a potential indexofchanges in sub-regional myocardial work.
Treatment ofTumor Hypoxia with Root Effect Hemoglobin from the American
RainbowTrout. Nathan Schmiechen and James J. Fischer. Department of
Therapeutic Radiology, Yale University School ofMedicine, New Haven,
Connecticut
Since 1904, it has been appreciated that reduced oxygen availability protects tissue from the
lethal effects of radiation therapy. Such hypoxia has since been shown to exist in tumors and is
recognized as a major reason why some malignancies may not be cured by ionizing radiation. In
fact, hypoxia and the insufficient vascular delivery systems that lead to hypoxia may also
produce resistance to chemotherapeutic agents.
In a well-characterized animal tumor model, we have investigated a method of overcoming
hypoxia by increasing oxygen delivery to the capillary bed. This process was accomplished by
transfusion of a solution of hemoglobin from the American rainbow trout. This and other
hemoglobins ofcertain deep-sea fish respond to the acidic environment of tumors by releasing
oxygen at high pressures, a phenomenon called the Root effect. A Root-effect hemoglobin is
one which demonstrates decreased affinity for oxygen at lower than physiologic pH-an
exaggerated Bohr effect. Root-effect hemoglobin from American rainbow trout was purified
and characterized.
Exchange transfusion with these hemoglobin solutions has led to an increase in mean tumor
oxygenation to 21 mm Hg, measured byoxygen-sensitive microelectrodes. When tumor pH was
lowered byintravenous infusion ofacid, oxygen partial pressure was augmented to 39.3 mm Hg,
which constitutes a significant increase over the control group exchanged with human
hemoglobin. The magnitude ofchanges seen is such that it would be expected to translate into
meaningful benefits in long-term survival ofcancer patients.
Magnesium Homeostasis: Hypomagnesemia in Hospitalized Patients. William D.
Sharpe and William B. Crede. Department ofInternal Medicine, Yale University
School ofMedicine, New Haven, Connecticut
In order to evaluate the clinical presentation, associated conditions, and outcomes of
hospitalized patients with hypomagnesemia, inpatients were identified who had one or more
severely depressed serum magnesium levels (i.e., < 1.0 mg/dL) during the time period
September 1989 to January 1991. Data were obtained by detailed chart review and reported by
day and included physical signs and symptoms, concurrent disease processes (ethanol abuse,
myocardial infarction, cardiac arrhythmia, and neoplastic disease), medications (cisplatin,
aminoglycoside antibiotics, digoxin, and loop, thiazide, and potassium-sparing diuretics), and
serumchemistryvalues (sodium, potassium, urea, creatinine, calcium, magnesium, phosphorus,
andalbumin). Analysis wasperformed bypairwise t-tests amongsubgroups and linearregression
ofmagnesium levels with other electrolyte levels.
Only5 percent ofpatients had clinical signs consistent with hypomagnesemia, and in all cases
there were concurrent diseases that were more likely causes for the observed signs; 22 percent
of hypomagnesemic patients had no obvious risk factors for hypomagnesemia at the time of
diagnosis.
There were 63 primary diagnoses encountered in this population: 32 percent ofpatients had
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a diagnosis of neoplastic disease, and 19 percent of the sample had active ethanol abuse; 25
percent of the sample were on at least one diuretic prior to and/or during hospitalization.
Calcium, potassium, and creatinine levels were positively associated with magnesium levels in
a statisically significant manner. Albumin levels were positively associated with magnesium, but
this result was not statistically significant.
Sixty-five percent of hospitalized hypomagnesemic patients were detected within seven days
of admission ("early"), with 35 percent detected after seven days ("late"). Of these late
hypomagnesemics, 59 percent had a previous normal magnesium level, indicating that they
developed hypomagnesemia while hospitalized.
Among "late" hypomagnesemics, 59 percent had increased excretion of magnesium as the
probable cause of hypomagnesemia. Most cancer patients were hypomagnesemic throughout
their hospitalizations. In contrast, most patients with myocardial infarcts, cardiac arrhythmias,
or ethanol abusers became normomagnesemic during hospitalization.
Conclusions are as follows:
There are no pathognomonic signs or symptoms of hypomagnesemia. The true incidence of
hypomagnesemia cannot be calculated because of the design of this study.
A high index of suspicion for hypomagnesemia should be maintained when treating alcohol-
ics, cancer patients, or patients on aminoglycoside antibiotics.
Hypomagnesemia is associated with hypocalcemia and hypokalemia. When these conditions
are found, the magnesium level should be assessed. Since a large fraction of magnesium is
protein-bound, magnesium levels can only be interpreted when albumin levels are known.
There appears to be a subgroup of patients with nosocomial hypomagnesemia associated
with loop diuretics and aminoglycoside antibiotics.
There are populations who do not become normomagnesemic during hospitalization (e.g.,
cancer patients), reflecting a need for wider testing of magnesium levels and more aggressive
repletion of magnesium stores when hypomagnesemia is found.
MRI ofCerebral Abnormalities in Central Precocious Puberty. Claudia R.
Showalter and Richard A. Bronen. Section of Neuroradiology, Department of
Diagnostic Radiology, Yale University School of Medicine, New Haven,
Connecticut
Central precocious puberty has been associated with an increased prevalence of cerebral
abnormalities. We studied the efficacy of magnetic resonance imaging (MRI) for assessing
cerebral abnormalities in 50 patients with central precocious puberty. Fourteen patients had
clinically relevant findings on MRI, including three hypothalamic hamartomas, two Arnold-
Chiari II malformations, two Rathke's cleft cysts, two optic gliomas, two cases of hydrocepha-
lus, and one each of the following: pineal tumor, pituitary microadenoma, delay in myelination,
and cerebral hemiatrophy. Gd-DTPA did not change the final diagnosis in any case.
In the subgroup of 20 patients who underwent both MRI and computerized tomography
(CT) of the brain, there were two false-negatives and three false-positives interpreted by CT
scanning.
MRI is an important diagnostic tool in the workup of central precocious puberty, since
one-third ofthese patients have clinically relevant cerebral abnormalities. In this setting, MRI is
superior to CT because of its multi-planar capacity, ability to detect abnormalities at the skull
base, and better anatomic visualization of structures.
A Prospective Study Assessing Patients After Anterior Cruciate Ligament
Reconstruction with Serial Magnetic Resonance Imaging, Genucom, KINCOM,
and Clinical Evaluations. Ann M. Smith, Christopher Pope, J. Kevin Lynch, and
Peter Jokl. Departments of Orthopaedics and Diagnostic Radiology, Yale
University School of Medicine, New Haven, Connecticut
This prospective study was performed to follow changes in anterior cruciate ligament (ACL)
grafts after reconstruction and tojudge what role various instrument parameters might have in
assessing the success of patellar tendon ACL reconstruction. Thirteen patients were followed
after ACL reconstruction with serial testing that included Genucom (ligament laxity testing),
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KINCOM (muscle strength testing), magnetic resonance imaging (MRI), and clinical evalua-
tions. Muscle strength testing was performed pre-operatively and six and 12 months post-
operatively. Clinical and ligament laxity evaluations were obtained pre-operatively, and six, 12,
and 24 months post-operatively. MRI evaluations were performed pre-operatively, and 1.5, six,
12, and 24 months post-operatively. Data from these evaluations were analyzed with multiple
regression analysis ofvariance (ANOVA) and paired t-tests.
There were a number of significant clinical findings in this study. Twenty-four months after
ACL reconstruction, all patients had improved from their pre-operative state, as measured by
ability to return to sports(p = 0.0001). One patient developed significant ligamentous laxity 24
months after reconstruction. Changes in laxity did not correspond with changes in the clinical
outcome. KINCOM testing, at each of three different speeds, showed that the involved
quadriceps' strength increased over the follow-up period. A statistically significant quadriceps
deficit persisted even 12 months after reconstruction (p < 0.05). No statistically significant
relationship existed between the quadriceps and hamstring strength and the patients' ability to
return to athletic activities (p > 0.05).
There were also a number of significant radiographic findings. All grafts were identified on
MRI as intact at 24 months. Graft signal intensity was most like normal tendon early after
reconstructive surgery, while little change in the ACL graft occurred between six and 24
months. The clinical outcome could not be predicted either on magnetic resonance signal or
overall appearance of the graft. Changes in the patellar tendon (the harvest site) and menisci
were detectable on MRI.
Although parameters from MRI, Genucom, and KINCOM devices can be used to detect
changes after ACL reconstruction, these changes were not predictive of clinical outcome.
Further work is still needed to determine their exact roles in management ofpatients following
ACLreconstruction.
Hormonal and Reproductive Factors Influencing Risk ofMelanoma in Women.
Maureen A. Smith and Marianne Berwick. Department ofEpidemiology and
Public Health, Yale University School ofMedicine, New Haven, Connecticut
Hormonal and reproductive factors influencing risk of melanoma in women were evaluated,
using data from a personal-interview, population-based, case-control study of melanoma,
conducted in Connecticut during 1987-1990. Incident female melanoma cases (n = 436) were
identified from the Connecticut Tumor Registry, and female controls (n = 233) were selected
by random-digit dialing and frequency-matched on age. Data were analyzed and adjusted for
confounding, using unconditional logistic regression.
No significant associations were found with ever-use oforal contraceptives (OC), duration of
use ofOC, orwith current use ofreplacement estrogens. Amongwomenwho had everused OC,
decreasing age at first use was associatedwith asignificantlyincreased risk, afteradjustment for
confounding. Women whobegan using OC before 21 yearsof age had approximately four times
the riskofthe groupwhobegan using OC afterage 25 [OR = 4.07,95 percentCI = (1.51,10.96)].
No associations were found with history of ever having been pregnant, number of pregnan-
cies lasting longer than six months, age at first pregnancy, menopausal status, or age at
menopause. An initial protective effect ofdecreasing risk ofmelanoma with increasing number
ofpregnancies did not persist after adjustment for significant confounding by marital status.
A follow-up study of these women was conducted by mail questionnaire. Responses were
obtained for 84.4 percent of cases (n = 376) and 81.5 percent of controls (n = 190). No
associations were found with ever-use of replacement estrogens, progesterone, or fertility
drugs. Women who reported having taken longer than one year to become pregnant had an
increased risk of melanoma [OR = 1.81, 95 percent CI = (1.06,3.11)]. This increased risk did
not come from women who were told that they had failure to ovulate; however, a threefold
increase in risk was apparent among the women who reported taking longer than one year to
become pregnant, but who were not told that they had failure to ovulate [OR = 3.03,95 percent
CI = (1.38,6.68)]. In addition, there was a trend toward increasing risk with increasing age at
menarche after adjustment for confounding by number of arm nevi. Women who began
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menarche after the age of 15 years had more than twice the riskofmelanomawhen compared to
women who began menarche before 12 years of age [OR = 2.49, 95 percent CI = (1.13,5.50)].
Predictors ofHome Health Care Use in the Post-Hospitalized Elderly. Daniel H.
Solomon and Sharon K. Inouye. Department of Internal Medicine, Yale
University School ofMedicine, New Haven, Connecticut
Although home health care (HHC) is commonly received by elderly patients upon discharge
from acute-care hospitals, its predictors have not been well studied. We prospectively studied
the incidence and risk factors for HHC in a cohort of226 medical and surgical patients, aged 70
years and older, discharged from a teaching hospital. Risk factor data were obtained from
patient and surrogate interviews at hospital admission and discharge and three to six months
after discharge and from medical records. Home health care information came from records of
the 23 licensed agencies in the study area.
The incidence of HHC initiated within two weeks post-discharge was 75/226 (33 percent).
The median duration of service was 30 days (range, 3-483) with a median of three visits per
week. Home health care was terminated due to no further need in 51 percent and due to less
favorable outcomes in 24 percent (e.g., rehospitalization, referral to long-term care, or death).
Five independent predictors of HHC were identified through multivariate analysis: lower
educational level [incidence density ratio (IDR), 3.13; 95 percent confidence interval (CI), 1.6
to 6.3], more severe weighted diagnosis index (WDI) (medium risk: IDR, 1.75; CI, 1.2 to 2.7;
high risk: IDR, 3.1; CI, 1.3 to 7.1), past HHC use (IDR, 1.9; CI, 1.1 to 3.3), impairment in
instrumental activities of daily living (IDR, 1.7; CI, 0.9 to 3.0), and a smaller support network
(IDR, 1.6; CI, 0.8 to 3.0). Risk strata were created by adding one point for each risk factor
present, except that two points were added for a high-risk WDI. With 0 points, 0 percent used
HHC; with 1-2 points, 5 percent; with 3 points, 24 percent; with 4 points, 43 percent; and with
5-6 points, 67 percent. This trend was statistically significant (Mantel-Haenszel trend
p < 0.0001).
Thus, demographic, biomedical, functional, and past health care use variables were the
strongest predictors of HHC use in an elderly cohort following acute hospitalization. Unlike
previous studies ofcommunity elderly, social supports were aweaker predictor. Our predictive
model for HHC may have immediate clinical applications in discharge planning for elderly
hospitalized patients, and health policy implications for health care utilization planning for the
rapidlygrowing elderly population in general.
Influences ofthe Lateral Geniculate Nucleus in the Specification ofPrimary Visual
Cortex inMacaca mulatta. Ivan J. Sunier and Pasko Rakic. Section of
Neurobiology, Yale University School ofMedicine, New Haven, Connecticut
The cerebral cortexiscomposed ofmorphologically and functionallydistinct cytoarchitectonic
areas. The influencesofthalamic afferents in the specification ofcytoarchitectonic patterns and
area size in the primate cerebral cortexwere explored bystudying relationships between lateral
geniculate nucleus (LGN) and primary visual cortex (area 17) in macaque monkeys in (1)
normal conditions and (2) after experimental reduction of LGN input during perinatal
development.
The relationship between total populations of neurons in LGN and area 17 was analyzed in
five normal adults. Results showed consistent right-left asymmetry in number of neurons of
LGN and area 17 that favored the right side in 80 percent; however, because ofsmall variation
across subjects in total neuron number in area 17 (341 + 54 million) and LGN (1.4 + 0.2
million), a strong correlation was not observed (r2 = 0.29). Lack ofvariability in either size or
number of neurons in these visual structures suggests their coordination in development and a
possible role for extrinsic factors such as thalamic afferents in specification ofcerebral cortex.
In the second study, cytoarchitectonic patterns and boundaries for area 17 were examined in
five macaques with experimentally reduced number of neurons in LGN due to binocular
enucleation at various stages of embryonic development; following in utero neurosurgery,
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embryos were returned to womb and carried to term-embryonic day 165 (E165)-and
sacrificed. The surface area and neuron number of area 17 in animals operated between E59
and E90 were significantly reduced, compared to controls. Those operated on E81 and E90
displayed a novel, "hybrid" area distinguishable from areas 17 and 18-termed areaX-within
area 17 and at its border. These results support the protomap hypothesis, in which basic,
species-specific cytoarchitectonic features of cortical areas are intrinsically determined, but
may be modified by extrinsic factors such as afferent inputs.
In Utero Detection ofFetal Alcohol Syndrome Using Ultrasonography. Chloe
Lynne Thio and Richard R. Viscarello. Department of Obstetrics and
Gynecology, Yale University School of Medicine, New Haven, Connecticut
A characteristic consequence of alcohol consumption during pregnancy is fetal alcohol
syndrome (FAS), which is characterized by growth deficiency, intellectual impairment, develop-
mental delay, and craniofacial anomalies. The purpose of this study is to test the utility of
combining the T-ACE questionnaire, which detects 76 percent of alcoholics, with prenatal
ultrasonography for detection of FAS in utero.
We administered the T-ACE questionnaire to a sample of 265 gravid women at three
different sites. Ultrasonographic measurements of the mid-face and the cavum-thalamic-
cerebellar axis were performed at three gestational age ranges: 16-19, 24-28, and 32-35 weeks.
The overall percentage of women whose fetuses were at risk for developing FAS, T-ACE-
positive women, was 30.1 percent. There was a tendency for head circumference, inner orbital
diameter, mid-orbital to mid-upper lip distance, outer orbital to mid-upper lip distance, and
cerebellar and thalamic measurements to be smaller in "at risk" fetuses at 16-19 and 24-28
weeks. Head circumference at 16-19 weeks and cerebellar and thalamic measurements in the
24- to 28-week range were statistically significant, as compared to the control group atp = .05,
p = .003, andp = .03 levels, respectively. A four-chamber view of the heart was visualized in all
fetuses.
This study suggests that the distinct craniofacial morphometry characterizing FAS may be
detectable in utero prior to the third trimester, using sonography. Since the most severe
neurological consequences of FAS may occur in the third trimester and since alcoholic women
who receive intensive counseling can significantly reduce their drinking prior to the third
trimester, the combination of early prenatal detection and appropriately directed counseling
may allow for secondary prevention of the deleterious effects of alcohol on the developing
nervous system.
Extraction ofSingle-Channel Current from Correlated Noise via a Hidden Markov
Model. John L. Walsh. (Sponsored by Fred J. Sigworth.) Department of
Cellular and Molecular Physiology, Yale University School ofMedicine, New
Haven, Connecticut
Single-channel patch-clamp recordings typically involve both the desired signal and an
overlying correlated noise. Previous methods ofanalyzing these recordings have relied on heavy
filtering, so that the signal could be unambiguously distinguished from the noise. This filtering
limited the time resolution ofthe record and, consequently, adversely affected the prediction of
channel parameters.
This study was undertaken to develop a means of analyzing patch-clamp recordings which
would improve our ability to estimate kinetic rate constants. A method is presented whereby
the record is pre-filtered to remove the noise correlation and subsequently processed by a
modification of an existing signal processing method, the hidden Markov process, which
accounts for the pre-processing.
The developed processoffers improvements over existing methods byaddressing the problem
of limited time resolution and by taking into account the nature of the noise. This method
compares favorably to the existing hidden Markov process when both are applied to simulated
signals overlaid by recorded noise, especially in cases of low signal-to-noise ratios.THESIS ABSTRACTS 1992
A Comparison ofClonidine, Clonidine/Naltrexone, and Buprenorphine in Primary
Care-Based Outpatient Opiate Detoxification. Edward P. Weiss and Patrick G.
O'Connor. Department of Internal Medicine, Yale University School of
Medicine, New Haven, Connecticut
Detoxification from opiate abuse can be effectively carried out in a primary care setting,
utilizing clonidine (an alpha-2 agonist) and clonidine/naltrexone (clonidine combined with an
opiate antagonist), as demonstrated by open trials of these two methods. The present study is
the first randomized trial carried out in a primary care clinic that was designed to compare
directly three methods ofopiate detoxification: clonidine, clonidine/naltrexone, and buprenor-
phine (a partial opioid agonist).
The combined success rate of these methods was 70 percent (68/97). Individually, the
clonidine (C) detoxification protocol had a success rate of 48 percent (15/31), the clonidine/
naltrexone (C/N) protocol had a success rate of82 percent (27/33), and the buprenorphine (B)
protocol had a success rate of79 percent (26/33). Theclonidine/naltrexone andbuprenorphine
protocols had significantly higher success rates than the clonidine protocol (P < 0.01). The
buprenorphine group had a significantly lower mean peak symptom severity score (maximum,
72) than the clonidine/naltrexone group by day 3 of detoxification (C/N = 25.8; B = 12.6;
p < 0.005). The value of this score on day 3 for the clonidine group was also in the mild range
(18.0). Of the 68 patients who were successfully detoxified, 51 (75 percent) were successfully
referred to a naltrexone maintenance relapse prevention program. There were no serious
medical complications resulting from anyofthe treatment protocols.
The conclusions of this study are that the use of either clonidine/naltrexone or buprenor-
phine is more effective than the use of clonidine alone in achieving opiate detoxification, that
detoxification with buprenorphine reduces withdrawal symptoms to a greater degree than does
clonidine/naltrexone, and that each of the three methods ofopiate detoxification evaluated is
safe and appropriate for use in a primary care-based medical center.
Effect ofVasopressin on Total Systemic Intravascular Capacity. Frederick G.P.
Welt and David L. Rutlen. Section ofCardiovascular Medicine, Department of
Internal Medicine, Yale University School ofMedicine, New Haven, Connecticut
The effect of vasopressin on total systemic intravascular capacity was assessed in 17
anesthetized pigs. Blood was drained from the venae cavae to an oxygenator and returned to
the aorta at a constant rate, so that changes in intravascular capacity (IVC) could be measured
as the inverse ofchanges in oxygenatorvolume. After ten minutes ofvasopressin administration
(1.1 Units/minute intra-arterial), mean arterial pressure increased from 67 ± 2 to 144 ± 7 mm
Hg(p < 0.001). Total systemic IVC decreased promptly and reached a nadir of 110 ± 32 ml or
5.5 ml/kg (p < 0.02) below control at five minutes but returned to 35 ± 65 ml or 1.8 ml/kg
(p = NS) below control at ten minutes. Portal venous pressure decreased from 19.3 ± 2.6 to
16.6 ± 2.7 mm Hg(p < 0.001), and portal flow decreased from 828 ± 68 to 458 ± 92 ml/minute
(p < 0.001). Transhepaticvenous resistance increased.
After evisceration, vasopressin caused only an increase in IVC. Thus vasopressin causes an
initial IVC decrement, due entirely to a decrease in splanchnic capacity. The decrease in
splanchnic capacity must be caused, at least in part, by the reduction in gastrointestinal arterial
flow and subsequent decrease in portal venous pressure, causing a passive fall in splanchnic
intravascular volume. These initial effects of vasopressin on total systemic IVC would be
expected to enhance ventricular filling and cardiac output in the intact animal and could be
important in the acute compensatory response to hemorrhage.
Variation ofProtein Profiles with Microenvironment in EMT6 Cells. Anne A.
Wolf. (Sponsored by Sara Rockwell.) Department ofTherapeutic Radiology,
Yale University School ofMedicine, New Haven, Connecticut
The cytotoxicities of many anticancer therapies depend on environmental factors, including
oxygen tension, pH, and availability ofnutrients, aswell aswhether tumorcells are proliferating
or quiescent. These factors also alter cellular protein synthesis. Because solid neoplasms
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contain cells in avariety of environments and in various states of proliferation, these protein
changes may be important in cancer therapy.
EMT6 tumor cells were used to study changes in the protein composition of cells exposed in
tissue culture toglucose deprivation, hypoxia, and a range of pH. Protein synthesis patterns of
proliferating and quiescent cells were also compared. At low pH, overall protein synthesis
decreased. Cells exposed to an external pH of 6.0 showed increased synthesis of glucose-
regulated protein (GRP) 78, as well as a relative increase in a 70 kDa protein band, probably
heat shock protein (HSP) 70. Exposure to glucose-deficient environments increased synthesis
of GRP 78 and 97. Synthesis of GRP 78 and 97 was also induced in cells exposed to moderate
and severehypoxia. An overall decrease inprotein synthesis occurred in plateau phase cultures;
synthesis ofcertain proteins wasparticularly sensitive to shutdown, while GRP 78 and 97 were
relatively resistant to shutdown. Protein profiles of cells in vitro were compared with those of
cells from perfused and unperfused regions of solid tumors. Cells from well-perfused tumor
regions expressed higher levels of certain proteins of high molecular weight; unperfused cells
contained increased levels of82 kDa and 98 kDa proteins.
Theobserved induction ofstress response proteins in hypoperfused tumor cells not only may
provide a marker of microenvironmental heterogeneity in solid tumors but also may suggest
targets fortherapies designed to treat poorly perfused tumor regions. The expression of stress
proteins may also have prognostic significance in predicting the clinical behavior of certain
aggressive neoplasms.
Storage ofPlatelet Concentrates After Ultraviolet B Irradiation: The Effects on
Membrane GlycoproteinsGPIIb/IIIa andGPIb. Teresa L. Wooten, Edward L.
Snyder, Brian R. Smith, Paula A. Napychank, and Diana S. Beardsley. Section of
Hematology/Oncology, Department ofPediatrics, Yale University School of
Medicine, New Haven, Connecticut
Ultraviolet (UV) B irradiation of platelet concentrates is currently being investigated as a
means to prevent post-transfusion human leukocyte antigen (HLA) alloimmunization by the
inactivation ofpassenger leukocytes. Because glycoproteins (GP)lIb/Illa and lb play impor-
tant roles inplateletaggregation and adherence, the effect ofUV radiation on these membrane
glycoproteins should be studied prior to the routine use of irradiated platelets by blood banks.
In thisstudy, the effect ofhigh-dose ultraviolet B irradiation (100,000J/m2) on the quantity
of surface immunoreactive GPIIb/IIIa and GPIb was investigated both immediately after
irradiation and at various points in time, up to 96 hours ofstorage. Flow cytometry was used to
determine the relativequantityofimmunoreactiveGPIIb/IIIa andGPIb per platelet. Although
no statistically significant effects of UVB were found up to 48 hours after irradiation, surface
GPIb was significantly lower in the irradiated platelet pools, compared to controls, after 96
hours of storage, 75.14+ 32.53 percent GPIb remaining on non-irradiated platelets versus
32.89 ± 26.68 percent GPIb remaining on UV-treated platelets (p = 0.0090, statistically
significant). Nosuch differences in surface immunoreactiveGPIIb/IIIa were detected between
the two groups even after 96 hours of storage, 92.38 ± 9.39 percent remaining in the control
group,compared to 92.24 ± 26.92percent in the irradiated pools (p = 0.9893, not significant).
Based on these in vitro assay results it can be hypothesized that, while short-term storage of
platelet concentrates afterhigh-dose UVB irradiation will probably not affect platelet aggrega-
tion and adherence, long-term effects ofUVB could actually alterin vivo function.
ThePost-Operative Incidence ofSmall Bowel Obstruction Following Various
Abdominal Procedures: A Six-YearRetrospective Cohort Study at Yale-New Haven
Hospital. Ross I.S. Zbar. (Sponsoredby Charles F. McKhann.) Department
ofSurgery, YaleUniversity School ofMedicine, New Haven, Connecticut
Post-operative adhesions are the most common cause of small bowel obstruction (SBO) in
the United States. The Kaplan-Meier product-limit method was used to tabulate incidence
rates of SBO in a retrospective, longitudinal cohort study of all patients at Yale-New Haven
Hospital who underwent any one of six abdominal procedures from September 30, 1985, to
October 1, 1986, and who returned for follow-up during the ensuing six years. Furthermore, a
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descriptive analysis of all patients who underwent any one of77 abdominal surgeries and then
presented with SBO was reviewed.
Analysis revealed the following incidence rates: colostomy, 30.8 percent obstruction during
69 months offollow-up (n = 34); total abdominal hysterectomy, 18.2 percent during 70 months
(n = 121); splenectomy, 11.2 percent during 65 months (n = 20); appendectomy, 10.7 percent
during 64 months (n = 41); cholecystectomy, 6.4 percent during 67 months (n = 141); and
vaginal hystectomy, 0.0 percent during 70months (n = 15) (overall, Breslow-Coxp < 0.00005).
An in-hospital mortality of 0.0 percent among obstructed patients was noted. Obstructed
cancer patients (n = 26) and obstructed cancer-free patients (n = 32) differed in average age
(62.8 years and 47.3 years, respectively; p < 0.005) and average total hours of surgery since
entering the cohort (3.5 hours and 2.6 hours, respectively; p < 0.00005). Cancer patients who
presented with obstruction required significantly more surgical procedures since entering the
cohort (p = 0.025), whereas differences in the total number of abdominal surgeries prior to
entering the cohort and the average duration ofhospitalization for the treatment ofSBO were
not significant.
This study is the first which utilizes Kaplan-Meier product-limit analysis to calculate specific
incidences of obstruction for various abdominal operative procedures. Characterization of
obstructed cancer patients and obstructed cancer-free patients demonstrated significant differ-
ences between these two groups.